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I.  FRACTURES. 

FllKDERICK  A.  SOUTHAM. 

A  FRACTLiRE  may  be  defined  as  the  sudden  and 
violent  solution  of  continuity  in  a  bone. 

Varieties. —  Many  dili'erent  varieties  of  fracture 
are  met  with,  and  they  may,  in  the  first  ])lace,  be 
divided  into  simple  and  compound.  A  fracture 
is  said  to  be  simple,  when  it  is  unaccompanied  by 
an  open  wound  leading  down  to  the  l)roken  bone  ;  on 
the  other  hand,  it  is  termed  compound,  when  there  is 
an  open  wound  which  communicates  with  the  seat  of 
fracture.  A  fracture  may  be  rendered  compound  at 
tlie  time  of  injury  by  the  same  violence  that  causes  the 
fracture,  either  lacerating  the  tissues  or  forcing  the  end 
of  one  of  the  fragments  through  the  skin  ;  in  otlier  cases 
a  fracture,  which  is  at  first  simple,  may  subserpientiy 
V)ecome  compound  from  sloughing  or  ulceration  of  the 
tissues  over  tlu;  se;»t  of  injury. 

A  fracture  is  said  to  be  comjilcte  wiicn  it  invo]\-es 
the  entire  thickness  of  the  bone,  and  in.coiiijdr.te  when 
it  affects  a  portion  only  of  its  thiclcness  ;  the  fornun* 
variety  is  by  far  the  more  common,  tlu!  latter  being 
met  witii  in  cases  where  a  l)one  is  partially  fissured,  as 
is  soTTietimes  seen  in  the  vault  of  the  skull,  or  in 
the  so-call(!d  " greeristic/c ''  fracture  (Fig.  1),  an  iiijui-y 
n— 21 


2 


Manual  of  Surgery. 


often  occurring  in  young  subjects,  where  the  shaft  of 
a  long  bone  is  bent  and  partially  broken,  the  fracture 
only  involving  the  bone  on  the  convexity  of  the  curve  ; 
imder  these  circumstances  the  periosteum  often  re- 
mains untorn,  and  there  is  little  or  no  displacement  of 
the  fi'agments.  Other  forms  of  incomplete  fracture 
are  the  splintered,  where  a  small  portion  or  splinter  of 
bone  is  separated,  aridL  the  perforated  or  2)unctured,  the 
result  usually  of  a  gun-shot  wound. 

A  fracture,  again,  may  be  single  or  multiple  ;  in  the 
former  case  there  is  a  single  line  of  fracture  involving 


Pig.  1. — Greenstick  Fracture  of  the  Clavicle.    (From  Pick's 
"  Fractures  aud  Dislocations.") 

a  single  bone  ;  in  the  latter  there  are  two  or  more 
fractures  involving  either  the  same  or  difierent  bones. 

When  the  bone  is  broken  into  several  or  innumer- 
able fragments,  the  fracture  is  said  to  be  comminuted. 
A  fracture  is  described  as  transverse,  oblique,  lont/i- 
tudinal,  spiral,  T-shaped,  stellate,  and  dentate,  accord- 
ing to  the  direction  which  the  line  of  fracture  takes  ; 
it  is  termed  impacted  when  one  fi'agment  is  driven 
into  and  fixed  in  the  other. 

When  occurring  in  the  neighbourhood  of  a  joint, 
e.ff.  the  hip  or  shoukhjr,  the  terms  intracapsular  and 
extracapsular  are  emj)loyed,  according  as  the  line  of 
fracture  is  internal  or  external  to  the  capsular  liga- 
ment. A  fracture  is  said  to  be  complicated  when  it 
is  accompanied  by  injury  to  some  other  important 
part,  e.(/  hy  a  dislocation  or  wound  of  a  neighbouring 
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joint,  or  by  woinid  of  a  large  blood- vessel,  or  of  some 
internal  cavity  or  organ ;  a  simple  fracture  may  be 
complicated  by  an  external  wound,  tlie  fracture  not 
being  termed  compound  unless  tlie  wound  in  the 
soft  parts  leads  down  to  or  exposes  the  bone. 

iSeparaiio)i  of  the  epipliijses  maybe  considered  along 
M-ifch  fractures  ;  these  injuries,  which  occur  only  in 
young  subjects  before  ossification  is  completed,  may 
involve  the  ends  of  any  of  the  long  bones,  the  n])per 
and  lower  epipliyses  of  the  humerus  being  those  which 
are,  perhaixs,  most  frequently  separated  ;  less  frequently 
the  ei)i|)hyses  of  other  bones  are  involved,  e.g.  those  of 
the  OS  calcis,  acromion,  olecranon,  etc. 

Causes. — The  causes  of  fracture  may  be  divided 
into  two  great  classes,  predisposing  and  exciting. 

The  predisposing  causes  include  all  those  condi- 
tions, constitutional  or  local,  in  consequence  of  which 
the  osseous  tissue  becomes  unusually  fragile,  weakened, 
or  diseased  ;  e.g.  old  age,  rickets,  certain  nervous  afl'ec- 
tions,  such  as  locomotor  ataxy,  general  pai'alysis  of 
the  insane,  etc.,  caries  or  necrosis,  malignant  tumours 
of  bone,  osteo-malacia,  atrophy  of  bone  from  any 
cause,  absorption  of  bone  from  jiressure  of  tumours,  or 
syphilis,  when  the  bone  becomes  the  seat  of  gummatous 
deposits. 

Otlier  predis])osing  causes  of  fractui-e  are  the  male 
sex,  in  consequence  of  their  more  constant  exj^osure  to 
violence,  and  the  shape  and  situation  of  particular 
1)0nes,  tlie  long  ones  of  the  extremities  being  more 
frequently  involved  than  short,  thick  bones,  like  the 
bodies  of  the  vertc^bive,  etc. 

The  ex c//'t;/r/  causes  of  fracture  arc  external  violence 
and  niu.scular  action. 

Exisrnal  rioJetice,  by  far  the  more  common  ca,use, 
may  act  in  one  of  two  wiiys,  either  directly  or  in- 
directly. When  due  to  dirncl  violence  the  fracture 
takes  place  at  the  part  struck,  e.g.  when  a  blow  on  tho 
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nose  fractures  the  nasal  bones  ;  under  these  circum- 
stances, the  soft  tissues  covering  the  bone  are  frequently 
bi-uised,  or  torn  and  lacerated,  as  the  result  of  tlie 
same  force  that  causes  tlie  fracture,  so  that  an  open 
wound  is  produced  which  leads  down  to  the  bone,  and 
the  fracture  is  consequently  often  couipouud. 

When  due  to  indirect  violence,  the  force  acting  at 
one  spot  is  transmitted,  and  causes  a  fracture  at  a  dis- 
tance from  it,  e.g.  when  a  person  falling  upon  the  hand 
or  shoulder  fractures  the  clavicle. 

Muscular  action  is  not  a  common  cause  of  fracture 
when  the  bones  are  in  a  healthy  condition,  exce23t  in 
the  case  of  the  patella,  which  is  often  broken  by  the 
contraction  of  the  powerful  quadriceps  extensor  in  an 
attempt  to  save  the  body  from  falling  backwards. 
Much  less  frequently  some  of  the  other  bones,  e.g.  the 
olecranon,  os  calcis,  etc.,  are  fractured  as  the  result  of 
sudden  violent  contraction  of  tlie  muscles  inserted  into 
them.  When  the  bones  are  in  a  softened  or  diseased 
condition,  fracture  of  any  of  them,  even  the  long  ones 
of  the  extremities,  may  be  ])roduced  in  the  same  way  ; 
and,  doubtless,  most  of  the  so-called  sjwntaneovs  frac- 
tures belong  to  this  class,  being  in  reality  due  to 
muscular  action  acting  upon  l)ones,  which  are 
weakened  from  some  of  the  causes  mentioned  above 
as  predis])osing  to  fracture. 

In  the  same  way  sepai'ation  of  the  epiphj'ses  of  the 
long  bones  is  not  uncommon  in  infants  the  subjects  of 
congenital  syphilis,  owing  to  changes  of  an  inflannna- 
tory  character  taking  place  at  the  junction  of  tlie 
shafts  Avith  the  epiphyses ;  a  somewhat  similar  conili- 
tion  is  occasionally  met  with  in  cliildren  who  are 
affected  with  "acute  rickets  "  or  "  infantile  scurvy," 
in  consequence  of  eflusions  of  blood  taking  jilace 
between  the  epiphyses  and  shafts,  and  also  beneath  the 
periosteum.* 

*  Barlow;  Med.-Cliir.  Trans.,  vol.  I.wi.,  1883. 
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Intra-ider'ine  fracliire.  —  Fractures  occasionally 
occur  in  tlic  foetus  before  birtli,  in  some  cases  as  the 
result  of  external  violence,  e.g.  a  fall  or  blow  on  the 
abdomen  of  the  mother ;  in  other  instances,  in  conse- 
quence of  abnormal  contraction  of  the  uterus,  or  even 
of  the  muscles  of  the  child  itself.  The  fracture,  which 
may  be  either  simple  or  compound,  may  or  may  not 
have  united  at  the  time  of  birth.  Intra-uterine 
fractures  must  not  be  confounded  with  those  occa- 
sionally produced  as  the  result  of  violence  su.stained 
during  actual  delivery. 

Symptoms. — The  general  symptoms  of  fracture 
are  abnormal  mobility,  deformity,  crejjitus,  and  loss  of 
powei",  with  more  or  less  jjain,  swelling,  and  ecchymosis 
at  the  seat  of  injury  ;  occasionally  the  patient  is  sen- 
sible of  a  distinct  crack  or  snap  produced  by  the  giving 
way  of  the  bone  at  the  moment  the  fracture  occurs. 

All  these  .symjjtoms  are  not,  however,  present  in 
every  case,  being  modified  by  various  conditions. 

Abnormal  mohililn  is  owing  to  the  loss  of  con- 
tinuity in  the  broken  bone,  and  can  usually  be  detected 
by  grasping  the  limb  on  either  side  of  the  seat  of  frac- 
ture, and  tlien  moving  the  fragments  to  and  fro,  or 
rotating  them  on  one  anotiier.  It  is  not,  however,  a 
symptom  which  is  always  present,  for  it  is  wanting  in 
impacted  fracture,  and  cannot,  as  a  rule,  be  detected 
when  a  short  or  flat  bone  is  broken,  e.rj.  in  the  bodies 
of  the  vert(;brie,  vault  of  the  skull,  etc. 

Dffonn.il I/,  owing  to  dis|il;i,cement  of  tlic  fi'agmcnts 
of  the  broken  bone,  is,  wlien  present,  always  an  im- 
portant sign  of  fracture.  It  may  be  the  direct  result 
of  the  violence  that  causes  the  fracture  ;  e.g.  in  im- 
pacted fracture  of  the  lower  end  of  the  radius  or  neck 
of  the  femur;  or,  as  is  usually  the  case,  it  may  be 
due  to  suljseiiuent  muscular  contraction  ;  e.g.  in  obliqiu^ 
fracture  of  the  tiliia  when  tlie  lower  frag'mcnt  is  drawn 
upwards  above  the  upi)cr  by  the  action  of  the  muscles 
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of  the  calf;  or  it  may  be  the  result  of  the  weight  of 
the  limb  dragging  upon  one  of  the  fragments ;  e.g.  in 
fracture  of  the  clavicle,  when  the  outer  fragment  is 
drnwn  down  by  the  weight  of  the  arm.  The  parti- 
cidar  deformity  will  depend  upon  the  direction  of  the 
line  of  fracture  and  also  upon  the  nature  of  the  dis- 
placement of  the  fragments  ;  thus  it  may  be  angular, 
or  transverse  or  latei'al,  or  one  fragment  may  over- 
ride or  be  rotated  on,  or  widely  separated  from,  the 
othei'. 

In  all  cases  the  injured  part  should  be  compared 
with  the  opposite  side  of  the  body,  as  it  is  often  only 
by  a  careful  comparison  made  in  this  way  that  the 
deformity,  if  slight,  can  be  detected. 

Deformity  is  not,  however,  always  2:)resent ;  it  is 
often  absent  when  one  of  two  parallel  bones  is  broken  ; 
e.g.  in  fracture  of  the  fibula,  the  tibia,  acting  as  a  sj^lint, 
often  prevents  any  displacement  of  the  fragments  from 
taking  place.  Again,  when  a  short  or  flat  bone  is  in- 
volved, there  is  often  no  displacement  and  consequently 
no  deformity. 

Crepitus  is  the  term  applied  to  the  rough  grating 
produced  when  the  ends  of  a  bi'oken  bone  are  rubbed 
against  one  another.  When  present,  it  is  always  a 
valuable  sign  of  fracture,  but  it  is  often  absent ;  e.g. 
in  incomplete  fracture,  or  when  the  fragments  are  im- 
pacted, or  widely  separated,  so  that  they  cannot  be 
brought  into  contact.  It  is  also  wanting  if  a  portion 
of  blood  clot,  muscle,  or  ot])er  tissue,  is  interposed 
between  the  fi'agments ;  or  if  the  fracture  is  not  ' 
recent,  and  the  ends  of  the  bone  have  become  covered 
over  with  inflammatory  exudation.  When  a  short  or 
flat  bone  is  fractured,  it  is  often  difficult  to  detect 
o-epitus,  as  also  in  cases  where  one  of  two  jwrallel  bones 
is  broken  ;  e.g.  in  fracture  of  the  fibula. 

The  true  or  bony  crepitus  met  with  in  fracture 
must  be  distinguished  from  false  or  "  silken  crepitus, 
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as  it  is  sometimes  termed,  which  frequently  accompa- 
nies intlammation  of  the  sheath  of  a  tendon  ;  in  the 
hitter  case  there  is  simply  a  fine  crackling  very  dif- 
ferent to  the  rough  grating  of  fracture.  When  in  the 
neigh Vjourhood  of  a  joint,  care  must  be  taken  not  to 
mistake  the  crackling,  which  often  accompanies  efiu-  ( 
sion  into  its  interior  or  into  an  adjacent  bursa,  for 
the  crepitus  of  fracture. 

Loss  of  poiver  or  interference  ivith  function  is 
usually  present  to  a  greater  or  less  extent  in  the  part 
where  the  fracture  is  situated  ;  more  or  less  pain  will 
\isually  be  complained  of,  and  in  most  instances  sivell- 
ini/  and  ecchymosis  will  sooner  or  later  show  them- 
selves at  the  seat  of  injury. 

In  cases  of  separation  of  an  epiphysis,  the  general 
symptoms  are  identical  with  those  of  fracture,  except 
that  crepitus  is  either  absent  or  much  less  distinct, 
owing  to  the  fact  that  the  line  of  separation  runs 
through  cartilage  rather  than  bone ;  for  the  same 
reason,  the  ends  of  the  fragments  are  more  smooth 
and  rounded,  not  so  sharp  and  irregular  as  in  fracture. 

General  principles  of  treatment.— In  the 
treatment  of  any  fracture  there  are  three  indica- 
tions to  be  arrived  at,  and,  if  possible,  carried  out, 
viz.  :  (1)  The  reduction  of  the  fracture  ;  (2)  the  main- 
tenance of  the  fragments  in  their  proper  position  until 
union  is  effected  ;  (.3)  the  prevention  and  treatment  of 
any  complication,  constitutional  or  local,  that  may 
arise. 

1.  IVie  reduction  or  setting  of  the  fracture,  i.e. 
the  restoiation  of  the  fragments  (when  displaced)  to 
their  proper  position,  should  always  be  effected  with 
as  little  delay  as  possiltle,  otherwise  the  muscles,  as  the 
residt  of  the  irritation  to  which  they  are  subjected, 
become  rigidly  contracted,  and  considerable  force  will 
then  be  required  to  overcome  the  spastn.  Great  caro 
should  always  be  enqiloyed  in  manipulating  the  limb, 
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for  if  it  is  roughly  handled  there  is  a  risk  of  convert- 
ing a  simple  fracture  into  a  compound  one. 

In  ordinary  cases,  e.g.  in  fracture  of  the  long  bones 
of  the  extremities,  reduction  is  effected  by  the  employ- 
ment of  extension  and  counter-extension.  The  sur<reon 
makes  extension  by  drawing  steadily  and  without 
jei'king  upon  the  limb  below  the  seat  of  fracture, 
while  an  assistant  makes  counter-extension  ;  viz.  fixes 
the  limb  on  the  proximal  side  of  the  fi-acture.  In  this 
way  the  extending  force,  which  acts  only  on  the  lower 
fragment,  is  maintained  until  the  ends  of  the  bone  are 
drawn  opposite  to  one  another  ;  by  a  little  manipula- 
tion, as,  for  example,  by  pressing  gently  on  one  or 
both  of  the  fragments,  they  can  usually  be  brought 
into  proper  position,  and  some  further  means  must 
then  be  adopted  in  order  to  maintain  them  so. 

Inasmuch  as  spasm  of  the  muscles  is  the  chief 
cause  of  disi)lacement  in  fracture,  reduction  will  often 
be  facilitated  by  the  adoption  of  measures  which  tend 
to  produce  muscular  relaxation.  In  some  cases  this 
can  be  effected  by  attention  to  the  position  of  the 
part  ;  e.g.  in  fracture  of  the  tibia  and  fibula,  by  bend- 
iug  the  knee  so  as  to  relax  the  muscles  of  the  calf ;  occa- 
sionally division  of  the  tendons  may  bei'cquired  before 
reduction  can  be  effected  ;  e.g.  tenotomy  of  the  tendo 
Achillis  is  occasionall}"  necessitated  in  the  same  frac- 
ture. Anaesthetics  will  often  be  found  useful  in  similar 
circumstances,  for  when  the  patient  is  under  their 
influence  muscular  spasm  at  once  disajipears. 

Reduction  is,  however,  occasionally  impossible,  as, 
for  exami)le,  in  certain  cases  of  firndy  impacted  frac- 
ture ;  under  these  circumstances  it  is  often  better  not 
to  attempt  it,  preparing  the  patient  for  the  deformity 
which  will  be  permanent. 

2.  The  maintenance  of  the  fragments  in  their  proper 
po.tition  after  the  fracture  has  been  set  has  next  to  be 
attended  to,  and  this  may  be  effected  in  various  ways; 
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e.(].  by  means  of  splints,  bandages,  or  some  foi'm  of 
special  apparatus.  Splints  composed  of  many  dilTereut 
kinds  of  material  are  employed  for  this  purpose ;  e.g. 
wood,  tin,  zinc,  wire,  guttapercha,  felt,  mill-board, 
leather,  etc. 

Bandages  containing  some  material,  e.g.  plaster  of 
Paris,  starch,  gum  and  chalk,  paratfin,  silicate  of 
sodium  or  potassium,  etc.,  wliich  hardens  when  dry, 
forming  a  lirm,  solid  application  accurately  moulded 
to  the  part,  are  much  used  at  the  present  time  ;  if 
necessary,  they  can  be  strengthened  by  tlie  insertion 
of  pieces  of  iron,  tin,  felt,  or  mill-board,  between  the 
layers  of  bandage. 

Some  surgeons  at  once  put  up  the  fracture  in  one 
of  the  diffei'ent  varieties  of  solidifying  apparatus;  e.g. 
a  plaster  of  Paris  bandage  ;  others  jirefer  to  apply 
some  form  of  splint,  e.g.  the  ordinary  wooden  ones 
for  a  few  weeks,  and  then,  when  repair  is  well  ad- 
vanced, to  replace  them  with  a  stiff  bandage. 

One  great  advantage  of  s]ilints  is  that  the  seat  of 
injury  can  be  left  exposed,  whereas  if  a  stiff  bandage 
is  employed  the  fractui'e  is  concealed  from  view,  unless 
the  bandage  is  inteiTupted,  or  slit  up  along  its  whole 
length  after  it  has  set,  so  as  to  allow  of  its  removal 
from  time  to  time. 

As  a  general  rule,  splints  should  be  employed  in 
cases  where  the  soft  tissues  are  much  swollen,  bruised, 
or  ecchymos(;d,  or  where  there  is  nuich  disyilacemcnt  of 
tiie  fragtrKnits  and  dilliculty  is  exiierieuced  in  reducing 
and  maintaining  them  in  position,  care  being  taken 
that  in  tlie  former  case  the  bandages  which  lix  the 
splints  are  not  applied  too  tightly.  The  seat  of  injury 
b(!ing  left  uncovered,  some  eva[)orating  lotion  can  be 
applied,  tiie  condition  of  tlie  part  can  Le  examined 
from  day  to  day  without  removing  the  apparatus,  and 
if  any  displacement  of  the  fragments  takes  place,  it 
will  at  once  be  evident  and  can  Llien  be  corrected,  If 
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some  form  of  stiil"  bandage  is  applied  when  the  parts 
are  much  swollen,  it  will  become  loose  when  the 
swelling  subsides  and  consequently  allow  of  move- 
ment and  displacement  of  the  ends  of  the  fractured  bone. 

A  stiff  bandage  may,  however,  frequently  be  applied 
at  once  with  very  good  results,  if  none  of  the  con- 
ditions just  mentioned  are  present ;  and  in  the  case  of 
the  lower  extremity  it  possesses  this  additional  advan- 
tage, that,  being  light,  it  does  not  necessitate  confine- 
ment to  bed,  and  the  patient,  with  the  assistance  of 
crutches,  will  often  be  able  to  get  about  in  the  course 
of  a  few  days. 

Many  modifications  of  the  latter  method  of  treat- 
ment are  now  employed,  and  a  very  useful  one  is  that 
recommended  by  Mr.  Croft,  in  cases  of  fracture  of  the 
lower  extremity.*  In  the  so-called  "Croft's  splints," 
a  double  layer  of  coarse  flannel,  shaped  so  as  to  fit 
the  limb  and  form  a  kind  of  lateral  splint,  is  ap- 
plied to  each  side  of  the  leg  and  foot,  the  outer 
layer  having  been  previously  satui'ated  with  a  solu- 
tion of  plaster  of  Paris  and  water  of  the  consistence 
of  thick  cream.  A  muslin  bandage  is  applied  outside 
the  flannel  so  as  to  mamtaiii  it  in  close  contact  with  the 
limb  while  the  plaster  is  setting,  and  at  the  same  time 
care  must  be  taken  that  the  fracture  is  kept  in  proper 
position.  After  the  bandage  has  set,  it  is  cut  up  along 
its  centre,  viz.  in  front  of  the  limb  at  the  line  of 
junction  of  its  two  lateral  halves,  so  as  to  allow  of  its 
removal  from  time  to  time  for  the  purpose  of  exam- 
ining the  fracture  and  the  condition  of  the  limb. 

In  the  application  of  splints  there  are  certain  rules 
which  should  always  be  observed  ;  viz.  1.  The  splints 
should  be  well  padded,  especially  where  they  press 
upon  points  of  bone.  2.  They  should,  if  possible,  in- 
clude the  joints  above  and  below  the  fracture,  so  as  to 
completely  fix  the  limb.  3.  No  bandages  should  be 
*  Mcdico-Cljir.  Trans.,  vol.  Ixiv. 
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applied  beneatli  them.  4.  The  seat  of  fracture  should 
be  left  uncovei-ed.  5.  The  extremities  of  the  limb, 
e.g.  the  fingers  or  toes,  should  be  left  exposed  to 
view.  When  plaster  or  other  forms  of  solidifying 
I'andages  are  used,  care  must  be  taken  not  to  apply 
theni  too  tightly,  otherwise,  when  they  set,  con- 
striction of  the  limb  maybe  produced;  to  prevent  this, 
it  is  a  good  plan  to  first  envelope  the  limb  in  a  layer 
of  cotton  wool,  or  to  apply  dry  next  to  the  skin  several 
layers  of  an  ordinary  flannel  bandage. 

Whatever  form  of  apparatus  is  employed,  the  frac- 
ture should  always  be  examined  the  day  after  it  has 
been  put  up,  and  subsequently  from  time  to  time ;  if  the 
limb  is  found  to  be  painful  and  swollen,  and  es- 
pecially if  the  toes  or  fingers  are  cold,  numb,  con- 
ge.sted,  or  (Edematous,  the  bandages  or  splints 
should  be  eased  or  removed  and  re-npplied,  other- 
wise there  is  a  risk  of  gangrene  supervening,  for 
the  occurrence  of  these  symptoms  shows  that  too 
much  pressure  has  been  used  and  that  the  circula- 
tion through  the  limb  has  become  impeded. 

The  special  forms  of  appai'atus  which  may  be  re- 
quired will  be  mentioned  under  the  different  fractures. 

Tlio  fi'acture  bed,  in  cases  of  fracture  of  the 
lower  extremity,  should  be  flat  and  firm ;  if  it  tends 
to  sink  in  the  centre,  a  piece  of  board  should  be 
introduced  betwi'cn  the  mattress  and  the  bedstead. 
Care  should  be  taken  that  the  sheets  do  not  crease, 
and,  if  jKissiblo,  a  strong  cord  with  a  short  stick 
attached  to  its  lower  end  should  be  suspended  over 
the  bed,  to  assi.st  the  patient  in  raising  or  moving  his 
body  when  requisite. 

Treat iiK'iit  of  coinpoiiiid  frarf iircs. — Tho 
lirnlj  may  bo  put  u[)  in  a,  similar  manner  either  in 
splints  or  in  some  form  of  stiff  bandage ;  if  the  latter 
method  is  cinployed,  an  opening,  or  "  window,'' 
should   bo   cut   in  the  bandage   exactly  over  the 
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fracture,  or  the  bandage  should  be  interrupted  at 
the  same  spot  with  strips  of  iron  hoop  or  pieces  of 
strong  wire,  which  are  inserted  between  its  laj'ers 
as  it  is  apjjlied,  in  order  to  allow  of  the  wound  being 
examined  and  dressed  when  necessary. 

As  regards  the  treatment  of  the  wound  itself,  this 
will  dej^end  upon  the  nature  of  the  injury. 

If  there  is  a  mere  puncture  in  the  skin  caused  by 
the  sharp  end  of  one  of  the  fragments,  it  may  often  be 
closed  at  once  with  a  pad  of  lint  dipped  in  the 
compound  tincture  of  benzoin  or  collodion ;  under 
this  the  wound  will  often  rapidly  heal,  and  the  fracture 
being,  as  it  were,  converted  into  a  simple  one, 
will  in  many  cases  quickly  unite  without  any 
suppuration.  If,  however,  under  this  treatment 
the  temperature  rises,  and  the  parts  about  the 
seat  of  fracture  become  hot,  red,  painful,  and 
swollen,  the  pad  of  lint  should  be  removed,  and  if  there 
is  any  evidence  of  suppuration,  the  wound  shoidd  be 
opened,  and  free  vent  having  been  afforded  to  the  pus, 
it  should  be  treated  in  the  manner  next  described,  or 
this  method  may  be  adopted  from  the  first. 

If  the  wound  is  of  some  dimensions,  and  if  its  edtres 
are  lacerated  and  the  surrounding  tissues  much  bruised 
and  swollen,  no  attempt  should  be  made  to  close  it ; 
under  these  circumstances,  if  seen  within  the  tirst 
twenty-four  hours  (all  bleeding  having  been  arrested), 
the  wound  should  be  carefully  cleansed  and  then 
thoroughly  syringed  out  with  a  solution  of  carbolic 
acid  (1  in  20)  or  some  other  antiseptic  lotion,  care 
being  taken  that  the  Uuid  comes  well  into  contact  with 
all  its  recesses.  If  a  longer  period  has  elapsed,  a 
stronger  solution  should  be  used,  e.g.  one  consisting 
of  carbolic  acid  and  spirit  (1  in  5). 

Some  means  must  then  be  provided  for  efficient 
drainage  ;  one  or  more  of  the  ordinary  drainage  tubes 
may  be  inserted,  antl  the  wound  should  be  dressed 
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and  afterwards  treated  accordiaig  to  the  Listerian 
method. 

In  cases  where  the  ends  of  the  bones  are  much 
comminuted,  the  fragments,  when  of  small  size  or  lying 
loose  and  separated  from  the  periosteum,  should,  if  pos- 
sible, be  removed,  for  if  left  they  will  probably  necrose. 
If  the  wound  is  small  and  the  bone  projects  through  it, 
it  is  sometimes  necessary  to  enlarge  the  opening  before 
reduction  can  be  effected ;  and  if  it  is  still  impossible, 
the  projecting  portion  of  bone  should  be  removed 
witli  a  saw.  When  dithculty  is  experienced  in  main- 
taining the  ends  in  aj^position,  it  will  sometimes  be 
necessary  to  bring  them  together  with  sutures  of  silver 
wire. 

The  wound  must  afterwards  be  treated  on  general 
principles,  care  being  taken  to  prevent  any  accumu- 
lation or  burrowing  of  pus,  and  the  dressing  being 
changed  when  necessary  with  as  little  disturbance  of 
the  fracture  as  possible.  In  cases  of  severe  compound 
fracture,  amputation  of  the  limb  is  occasionally  I'e- 
quired  ;  this  is,  as  a  rule,  indicated  wlien  there  is  very 
extensive  laceration  aird  destruction  of  the  soft  ])arts 
with  much  s])lintering  of  the  bone,  and  especially  if 
the  main  vessels  of  the  limb  are  wounded,  or  an  ad- 
jacent large  joint  (e.g.  the  knee)  laid  open.  In  every 
instance  the  age  and  constitution  of  the  patient  should 
be  taken  into  accouiit,  as  well  as  the  situation  of  the 
injury,  A  severe  compound  fracture  in  a  young 
person  of  sound  con.stitution  may  often  be  successfully 
treated,  whereas  in  a  person  advanced  in  years,  or 
broken  down  in  health,  tiie  attempt  to  save  the  limb 
will  be  useless  and  often  attended  with  danger  to  life; 
so  also  the  prospect  of  recovery  is  always  much  greater 
in  the  upper  than  in  the  lower  oxtr(!niity,  owing  to  tlie 
greater  r(^para,tive  power  of  tlu;  fornuir. 

('oni|>li<-:itioii««  diiriii{Uf  Ironf iiioiit. — Duiing 
the  treatment  of  any  fracture,  various  accidents  or 
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complications  may  arise,  some  of  which  are  local  while 
others  are  of  a  general  kind. 

(Edema  and  swelling  of  the  limb  are  among  the 
most  common;  they  may  be  clue  to  bruising  and  ex- 
travasation of  blood,  mingled  with  more  or  less  of 
inflammatory  effusion,  or  to  simple  passive  congestion 
from  tight  bandaging.  Under  these  circumstances 
not  only  does  the  limb  become  tense  and  swollen,  but 
in  many  instances  large  blebs  or  bullaj  ajipear  on  its 
surface,  containing  a  clear  or  blood-tinged  serum. 

When  these  conditions  are  present  the  bandages 
should  be  slackened  and  some  evapoi'ating  lotion 
applied ;  if  the  soft  tissues  are  much  bruised,  the  skin 
should  be  ])ainted  over  every  day  with  tinct.  benz.  co. ; 
when  buUiB  form,  they  may  be  pricked  and  their 
contents  allowed  to  escape,  or  left  to  themselves,  for 
they  generally  burst  or  dry  u]]  and  disap])ear  in  the 
course  of  a  few  days. 

Ulceration  and  sloughing  of  the  soft  tissues  over 
the  seat  of  injuiy  may  ensue,  and  as  a  consequence  a 
simple  fracture  may  become  converted  into  a  compound 
one.  Ulcers  of  a  troublesome  nature  are  also  apt  to 
form  over  bony  prominences,  in  cases  Avhere  the  splints 
are  not  well  padded  ;  and  unless  care  is  taken,  bed-sores 
may  also  api)ear  over  the  sacrum,  buttock,  hips,  etc., 
especially  in  old  or  debilitated  subjects,  when  the 
fi'acture  involves  long  confinement  in  the  recumbent 
posture. 

Spasm  of  the  muscles  of  an  obstinate  nature  is 
sometimes  present,  and  as  a  consequence  considerable 
difficulty  is  often  encountered  in  keeping  the  fracture 
in  proper  position.  As  a  general  rule,  it  can  be  over- 
come by  moderate  pressure  by  means  of  bandages, 
though  in  exceptional  cases  tenotomy  may  be  re- 
quired. 

Gangrene  of  the  limb  is  occasionally  met  with, 
and,  as  a  rule,  it  is  the  result  of  improper  treatment, 


Fat  Embolism. 


e.g.  too  tight  bandaging.  Therefore,  as  already 
mentioned,  the  part  sliould  be  frequently  examined, 
especially  during  tlie  first  few  days  after  the  frac- 
ture has  been  put  \ip,  and  if  there  is  any  evidence  of 
coldness,  numbness,  lividity,  or  swelling  of  tlie  limb, 
or  of  the  fingers  and  toes,  the  bandages  should  at  once 
be  relaxed,  for  if  unrelieved  gangrene  is  liable  to 
supervene.  Much  less  frequently  gangrene  is  due  to 
laceration  of  the  main  artery  of  the  limlj  by  one  of  the 
fragments,  or  to  the  vessels  being  nipped  between  or 
pressed  upon  by  the  ends  of  the  bone. 

Venous  tJirombosis  and  embolism  are  sometimes  met 
with.  In  most  cases  of  fracture,  thrombosis  doubtless 
occurs  to  a  greater  or  less  extent  in  some  of  the  veins 
in  the  neighbourhood  of  the  injury.  In  rare  cases  a 
portion  of  clot  may  become  detached,  and,  acting  as  an 
embolus,  it  may  be  carried  onwards  by  the  stream  of 
blood  along  the  large  veins  until  it  reaches  the  heait 
or  one  of  the  branches  of  the  pulmonary  artery  ;  there 
it  rnay  become  arrested  and  give  rise  to  sudden  death 
from  asphyxia.  Fortunately  this  complication  of 
fracture  is  very  uncommon,  but  two  cases  of  its  occur- 
rence in  sim)>le  fracture  of  the  lower  extremity,  and 
followed  by  death,  have  come  under  my  immediate 
notice.* 

Fat  embolism  is  the  term  applied  to  a  condition  met 
with  as  a  complication  of  simple,  thougli  much  more 
frequently  of  compound,  fracture,  in  which  the 
capillaries  of  the  lung,  kidney,  brain,  spinal  cord,  and, 
in  fact,  of  almost  every  part  of  the  body  have  been 
found  plugged  with  fatty  emboli  or  globules  of  liquid 
fat. 

It  is  Ijelieved  that  it  may  occur  to  a  slight  degree 
in  all  cases  of  fr'acture,  but  especially  so  in  sisvcrt;  cases 
accompanied  by  much  crushing  of  the  bone;  and  its 
medidlary  cavity,  when  lluid  fat  is  set  free  in  largo 
*  Lancet,  vol.  i.,  p.  2'JG;  1879. 
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quantities.  Under  these  circumstances  the  oil  globules, 
gaining  access  into  the  venous  circulation  through  the 
openings  in  the  vessels  about  the  seat  of  the  injuiy,  act 
as  emboli  and  are  carried  on  by  the  blood  stream  until 
they  become  ari'ested  in  the  capillaries  of  the  various 
tissues  and  organs. 

In  order  to  detect  their  presence,  the  parts  aftei 
removal  should  be  stained  with  osmic  acid  ;  the  fatty 
matter  will  then  be  evident  in  the  form  of  black 
globules  and  irregular  masses  of  various  sizes  blocking 
up  the  capillaries  and  minute  vessels. 

The  .symptoms  of  fat  embolism  are  somewhat 
obscure ;  they  usually  come  on  as  a  kind  of  secondary 
shock  from  twenty-four  to  forty-eight  hours  after  the 
occurrence  of  the  injury,  consisting,  as  a  rule,  of 
dyspnoea  with  irreguLii-  action  of  the  heart,  and  pallor, 
or  cyanosis  of  the  face;  occasionally  sliglit  luemojitysis 
has  also  been  observed  ;  the  temperature  may  be 
lowered  or  run  somewhat  liigh  ;  in  fatal  cases  the 
patient  rapidly  becomes  collapsed,  and  sinking  into  a 
condition  of  coma,  death  may  be  preceded  either  by 
convulsions  oi-  paralysis.  When  recovery  takes  place, 
it  would  appear  tljat  the  fatty  matter  is  eliminated  by 
the  kidney,  for  its  presence  in  the  urine  has  been 
detected  for  several  weeks  after  the  injury. 

As  regard  treatment,  it  has  been  suggested  that 
intravenous  injections  of  ether  might  be  of  service 
along  with  artificial  respiration  ;  when  cyanosis  is  a 
prominent  symptom,  venesection  might  possibly  give 
relief. 

In  cases  of  compound  fracture,  other  complications 
are  frequently  met  with.  Necrosis  often  results,  small 
pif^ces  of  bone,  which  have  been  detached  or  strip])ed 
of  their  periosteum,  subsequently  dying.  Suppurative 
periostilis  or  acute  osteo-viyelitis  witli  extensive  snp- 
jinration  may  ensue,  and,  as  a  consequence,  large  por- 
tions of  bone  ma}^  necrose.    Under  these  circumstances 


Complications  of  Fracture. 


17 


union  will  be  retarded,  the  presence  of  the  dead 
hone,  which  is  often  long  in  separating,  rnterfering 
with  the  process  of  repair.  ExteiLnive  slouc/h  ing  of  tha 
soft  tissues  may  also  result,  and,  as  in  other  injuries, 
erijsipelas  may  also  attack  the  wound. 

The  general  complications  which  are  common  to 
all  varieties  of  fracture  are  as  follows:  shock;  traumatic 
delirium,  especially  liable  to  occur  in  persons  of 
intemperate  habits  ;  hypostatic  congestion  of  the  lungs, 
often  met  with  in  old  persons  as  the  result  of  confine- 
ment in  the  recumbent  position.  Retention  of  urine 
for  some  days  after  the  accident  is  not  uncommon,  in 
some  cases  as  the  result  of  shock,  in  others  in  con- 
sequence of  confinement  to  bed  ;  tetanus  nvAj  occur  as 
after  other  injuries,  but  is  a  rare  complication. 

In  cases  of  compovind  fracture  there  is,  in  addition, 
the  I'isk  of  severe  traumatic  fever,  and  tliis  may  run 
on  to  septica-ynia  and  pyce7)iia,  complications  which 
frequently  prove  fatal. 

After  union  has  been  effected,  and  the  splints  have 
been  removed,  other  complications  are  frequently  met 
with. 

(Edema  of  the  limb  is  often  present  for  a  time,  with 
stiffness  of  the  joints  above  and  below  the  seat  of 
fracture,  the  latter  condition  being  due  to  long 
confinement  in  a  fixed  position,  and  to  the  formation 
of  adliesions  around  the  tendons  and  between  them 
and  tlieir  sheaths.  As  a  rule,  these  conditions  will 
gradually  disappear  if  the  limb  is  used,  and  friction 
with  some  stimulating  liniment  employed  along  with 
passive  inovement.  If  the  oedema  jjersists,  one  of  Mar- 
tin's indiarubber  bandages  will  often  be  found  useful. 

Fa.in,  about  the  seat  of  fracture,  of  a  soiiunvhat 
rheumatic  chanu:t(\i-,  is  frequently  complained  of  for  a 
corisiderabh;  period,  especially  in  the  case  of  old  jjeople  ; 
this  also  will,  as  a  rul(>,  gradually  disn.])|i('ar  in  coui'so 
of  time;  liut  when  severe  and  obstinate,  relief  may 
c— 21 
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often  be  obtained  by  the  internal  administration  of 
iodide  of  potassium,  and  couuter-irritatioii  over  the 
seat  of  fracture  by  painting  with  tincture  of  iodine, 
or,  if  much  thickening  is  jDresent,  by  the  application 
of  some  mercurial  ointment. 

ParaJi/sis  of  the  limb  is  occasionally  met  witli, 
especially  in  the  upper  extremity,  as  the  result  of 
implication  of  the  nerves  in  tlie  callus  which  is 
formed  at  the  seat  of  fracture  ;  under  these  circum- 
stances it  is  sometimes  necessaiy  to  cut  down  upon 
the  fractui'e  in  order  to  liberate  the  nerve. . 

Crutch  paralysis,  i.e.  loss  of  power  in  the  arm 
from  the  pressure  of  the  crutches  upon  some  of  the 
nerves  wliich  supply  it,  is  often  met  with  in  fracture 
of  the  lower  extremity,  if  the  patient  is  allowed  to 
walk  about  on  crutches  without  hand-bars,  or  the 
arm-{)ieces  of  which  are  not  well  jsadded.  Any  or  all 
of  the  nerves  sup2)lying  the  arm  may  be  involved  ; 
paralysis  of  the  mu.sculo-spiral  is  perhaps  most 
common,  the  patient  then  jiresenting  evidence  of 
wrist-drop. 

SJi'Ortenimg  of  the  limb  often  ensues^  in  many  cases 
as  the  result  of  improper  treatment,  e.g.  allowing  the 
ends  of  the  bone  to  overlap.  After  separation  of  an 
epiphysis  it  is  sometimes  met  with  as  the  result  of 
actual  arrest  of  growth,  the  epiphysial  cartilage  being 
so  injm-ed  that  the  development  of  the  bone  is  after- 
wards interfered  with. 

Morbid  groivths  springing  from  the  bone,  and 
usually  of  a  sarcomatous  or  cartilaginous  nature,  may 
in  rare  cases  develop  at  the  seat  of  fracture,  at  a 
variable  period  after  tlii-  injury. 

Process  of  repair. — The  uniting  material  by 
■which  union  is  effected  in  fracture  is  termed  callus ; 
this  consists,  in  the  early  stage,  of  simple  intiamniatory 
exudation  or  lynipli,  and  the  process  of  repair  in  simple 
fracture  is  essentially  identical  with  that  which  occurs 
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in  the  healing  of  wounds  by  first  intention  in  the 
soft  parts,  except  that  the  lymph  subsequently  develops 
into  bone  instead  of  remaining  as  ordinary  cicatricial 
tissue.  As  the  iramediat-e  result  of  the  injury,  more 
or  less  extravasation  of  blood  takes  place  into  the 
tissues  round  about  and  between  the  ends  of  the  bone, 
the  periosteum  being  torn  and  the  adjacent  muscles 
lacerated  to  a  greater  or  less  extent.  Inflammation 
rapidly  ensues,  and  there  is  an  exudation  of  lymph 
into  the  adjacent  parts  poured  out  by  the  vessels  of 
the  bone,  periosteum,  and  surrounding  tissues.  The 
consequence  is,  that  between  and  around  the  ends  of 
the  bone,  as  well  as  into  the  medullary  cavity,  there  is 
poured  out  a  quantity  of  plastic  matter  which  mingles 
with  the  blood  clot  already  present ;  in  the  course  of 
a  few  days  this  gradually  begins  to  consolidate,  the 
blood  clot  becoming  either  absorbed,  or  remaining  and 
assisting  in  forming  the  callus,  the  term  applied  to 
the  Igniting  medium,  as  it  becomes  firmer  and  fibrous. 

At  the  same  time,  the  periosteum  at  the  seat  of 
injury  gradually  disajjpears,  becoming  lost  in  the  mass 
of  callus,  which,  as  it  consolidates,  forms  a  kind  of  fusi- 
form sheath  or  natural  splint  round  the  ends  of  the  bone. 

The  term  provisional  or  tpmporary  callus  is 
applied  to  that  which  is  poured  out  around  the  bone 
and  within  its  medullary  cavity  ;  while  that  which  is 
formed  between  the  broken  ends  is  described  as 
definitive  or  permanent  callus. 

As  the  process  continues,  a  new  periosteum  is 
formed  from  the  outer  or  superficial  layer  of  callu.s, 
which,  after  developing  into  fibrous  tissue  (and  occa- 
.sionally  in  children  into  cartilage  or  fibro-cartihige), 
subsequently  ossifies  and  forms  new  bone,  a  deposition 
of  lime  salts  taking  place  in  its  subslanci;.  This 
process  of  ossification  usually  commences  about  the 
end  of  tlie  first,  and  is  often  consideral)ly  advanced  Ijy 
the  end  of  the  third  week. 
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The  result  is  that  in  the  course  of  four  to  eight 
weeks  the  ends  of  the  bone  become  firmly  united  by 
a  mass  of  newly-formed  osseous  tissue,  which  at  first 
is  spongy  and  cancellous,  and  can  often  be  felt  as  a 
distinct  swelling  surrounding  the  bone  at  the  seat  of 
injury. 

The  last  stage  in  the  process  consists  in  the 
disappearance  of  the  provisional  callus ;  tliis,  after 
becoming  dense  and  compact,  undergoes  a  gradual 
process  of  absorption,  and  in  the  course  of  some 
months  more  or  less  completely  disappears,  so  that  the 
bone  resumes  its  natural  form,  and  the  medullary 
canal  is  restored.  By  the  time  this  is  effected,  the 
permanent  callus  poured  out  between  the  ends  of  the 
fragments  will  have  acquired  sufiicient  strength  to 
maintain  the  continuity  of  the  bone ;  hence  it  would 
appear  that  it  is  the  function  of  the  former  to  support 
the  fragments  and  to  keej)  them  in  apposition,  in 
fact,  act  the  part  of  a  temporary  splint,  until  union  is 
effected. 

The  amount  of  provisional  callus  which  is  formed 
depends  upon  the  nature  of  the  fracture  and  also 
upon  its  after-treatment.  If  there  is  no  displacement 
nor  comminution  of  the  fi-agments,  and  if  they  are  kept 
in  a  state  of  complete  rest,  it  may  be  entirely  absent. 
If,  however,  they  are  much  splintered,  or  not  in  perfect 
apposition,  or  if  some  movement  is  allowed,  tlien  it  is 
often  considerable  in  amount,  being  poured  out  around 
the  splinters  or  ends  of  the  bone.  In  fracture  of 
certain  bones,  e.g.  the  ribs  and  clavicle,  provisional 
callus  is,  for  obvious  reasons,  always  pi-esent,  and, 
as  one  would  exjject,  it  is  more  frequently  met  witli 
in  children  than  in  adults,  owing  to  the  difiiculty 
often  encountered  in  the  former  in  keeping  tlie  frac- 
ture completely  at  rest. 

In  the  case  of  compound  fractures,  wlien  the 
external  wound,  being  of  small  size,  is  at  once  closed 
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01'  sealed,  and  tlie  fracture  is,  as  it  were,  converted 
into  a  simple  one,  repair  may  take  place  in  a  similar 
manner. 

In  many  cases,  however,  and  especially  when  the 
wound  is  large  and  accompanied  by  much  laceration  of 
the  soft  tissues  or  splintering  of  bone,  union  is  effected 
by  a  process  of  suppuration  and  granulation,  identical 
with  what  occurs  in  healing  by  second  intention  in  the 
soft  tissues.  Suppuration  is  excited  at  the  seat  of 
injury,  and  granulations  spring  up  from  the  ends  of 
the  bone,  as  well  as  from  the  adjacent  soft  parts  ;  the 
consequence  is  that  the  whole  of  the  interior  of  the 
wound  becomes  lined  with  a  layer  of  granulation 
tissue  secreting  pus,  which  bathes  the  ends  of  the 
bone. 

By  the  growth  and  development  of  these  granula- 
tions into  hbrous  tissue  the  cavity  of  the  wound  is 
gradually  filled  up,  and  at  the  same  time  imion  is 
effected.  The  subsequent  changes  are  identical  with 
those  which  occur  in  simple  fracture,  the  tibrous  tissue 
undergoing  a  process  of  ossification,  so  that  the  ends  of 
the  bone  become  surrounded  and  united  by  a  mass  of 
callus,  which,  after  developing  into  bone,  is  more  or 
less  completely  absorbed,  and  disappears. 

The  process  is,  howevei-,  frequently  complicated  by 
necrosis ;  small  portions  of  bone,  which  have  been 
separated  at  the  time  of  injury,  or  had  their  supply 
of  blood  interfered  with,  often  die  ;  or  the  ends  of  the 
bone  themselves,  having  been  .stripped  of  the  periosteum, 
or  injured  to  such  an  extent  tliat  their  vitality  is 
destroyed,  mfiy  sul)sequently  necrose. 

Und*;r  these  cii-cumstancea  the  wound  will  not 
heal  so  long  as  the  dead  portions  of  bone  arc  jn-esent, 
for,  acting  as  sources  of  irritation,  they  keep  up 
suppuration.  If  of  small  size,  they  may  make  their 
way  externally  ;  but  when  of  some  dimensions,  it  will 
often  be  necessary  to  eidarge  the  wound  and  extract 
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them  with  a  pair  of  forceps.  When  the  ends  of  the 
fragments  themselves  necrose,  the  process  is  usually  a 
very  tedious  one,  for  then  separation  is  slowly  effected, 
the  dead  i^ortions  of  bone  often  becoming  enslieathed 
by  new  osseous  tissue  thrown  out  round  about  them  ; 
under  these  circumstances  they  will  frequently  have 
to  be  removed  by  the  operation  of  sequestrotomy. 

The  length  of  time  required  for  union  varies  in  the 
different  bones,  and  also  depends  upon  the  nature  of 
the  fracture  and  the  age  of  the  patient.  In  simple 
fractures  of  the  lower  extremity  occurring  in  healthy 
adults,  the  average  pei-iod  is  from  eight  to  twelve 
weeks ;  in  the  case  of  the  upper  extremity,  from  four 
to  eight  weeks.  In  the  case  of  cliildren,  where  union 
is  more  quickly  effected,  the  time  required  is  somewhat 
shorter,  while  in  old  persons  it  will  be  longer. 

In  severe  compound  fractures  the  period  will  often 
be  three  or  four  times  that  required  in  simple  fracture. 

Defects  in  the  process  of  iiuioii. — The  pro- 
cess of  repair  may  in  certain  cases  be  delayed  beyond 
the  usual  period,  and  occasionally  it  is  not  eSected  by 
means  of  bone,  or  does  not  take  place  at  all ;  under 
the  latter  circumstances  the  fracture  is  said  to  be 
luiunited. 

Delayed  iiiiion  may  be  due  to  any  of  the  causes 
mentioned  below  as  giving  rise  to  non-union. 

The  treatment  is  partly  constitutional,  partly  local. 
Attention  should  be  paid  to  the  general  health,  and  an 
attempt  made  to  promote  union  by  stimulating  tlie 
reparative  process,  e.g.  by  rubbing  the  ends  of  the 
bone  gently  together ;  shampooing  the  limb  ai'ound 
the  seat  of  fracture;  "hauimering"  the  limb,  i.e. 
surrounding  it  with  a  piece  of  felt,  and  then  per- 
cussing it  forcibly  witli  a  mallet  over  the  seat  of 
fracture  ;  blistering  the  limb,  or  painting  with  tincture 
of  iodine  over  the  same  spot,  etc. 

In  cases  where  the  jjatient  has  been  confined  to  bed 
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•  in  splints  for  the  usual  period,  union  often  results  if  he 
is  allowed  to  get  about  on  crutches  with  the  limb  in  a 

^  stiff  bandage.  When  the  fracture  lias  not  been  kept 
in  a  state  of  complete  rest,  repair  will  often  take  place 
if  it  is  put  up  in  some  immovable  apparatus. 

jVoii-uiiiou  may  appear  under  three  different 
forms. 

1.  In  ligamentous  tmion,  the  most  common  variety, 
the  ends  of  the  bone  are  merely  united  by  fibrous  tissue, 
so  that  a  certain  amount  of  movement  is  possible 
between  them. 

2.  In  Jcdse  joint,  or  pseicdarthrosis,  a  somewhat 
similar  condition  is  present,  but  the  movement  is  more 
free,  the  ends  of  the  bones  becoming  smooth,  rounded 
and  enclosed  in  a  kind  of  capsule  formed  of  fibrous 
tissue,  not  unlike  that  of  a  joint.  In  well-marked 
cases  their  surfaces,  of  which  one  is  often  convex,  the 
other  concave,  may  be  invested  with  a  layer  of  im- 
perfect cartilage  and  lubricated  by  a  serous  secretion 
resembling  synovial  fluid. 

3.  In  true  non-union  the  ends  of  the  bone  are 
quite  separate,  there  being  an  entire  absence  of  any 
uniting  material. 

Tlie  causes  wliich  may  give  rise  to  these  conditions 
are  both  constitutionid  and  local. 

The  constitntional  include  all  tliose  conditions 
which,  by  inducing  a  low  state  of  health,  interfere 
with  the  healthy  nutrition  of  the  tissues,  and,  conse- 
quently, with  the  process  of  repair,  e.g.  various  acute 
affections,  such  as  fevers,  sypliilis,  the  cancerous 
cachexia,  phthisis,  scurvy,  chronic  kidney  disease,  etc. 
Old  age,  pregnancy,  and  lactation  arc  sometimes  said 
to  interfere  with  union,  but  as  a  rule  their  infkiencG  is 
very  slight. 

The  local  causes  am  also  various. 

Mobility  of  the  fragments  is  probably  the  most 
common.    This  may  be  due  to  the  splints  or  bandages 
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being  applied  too  loosely,  or  in  consequence  of  their 
removal  before  repair  is  completely  effected. 

Separation  of  the  fragments  is  another  cause  of 
non-union.  This  may  be  due  to  muscular  action,  as 
in  the  case  of  the  patella,  or  to  interposition  of  a 
portion  of  muscle  or  tendon  between  the  ends  of  the 
bone.  In  cases  of  comjsound  fracture,  non-union  is 
often  due  to  actual  loss  of  bone,  removed  either  at  the 
time  of  injury,  or  subsequently  for  necrosis.  Inter- 
ference with  the  circulation  of  the  blood  may  also 
prevent  repair  from  taking  place  ;  e.g.  non-union  is 
apt  to  occur  in  cases  where  the  nutrient  artery  of  the 
bone  is  injured  by  the  line  of  fracture  running  through 
it ;  or  where  blood  is  not  freely  supplied  to  both 
fragments,  as  in  fracture  of  the  neck  of  the  humerus 
or  femur ;  or,  again,  in  cases  whei'e  a  congested  and 
cedematous  condition  of  the  limb  is  produced  as  the 
result  of  tight  bandaging,  or  from  extensive  bruising 
of  the  soft  parts  accompanied  by  venous  thrombosis. 

The  treatment  is  partly  constitutional,  partly 
local  As  regards  the  former,  attention  should  be 
paid  to  the  general  health,  and  anj'  constitutional  con- 
dition which  is  present  should  be  treated  on  ordinary 
jDrinciples. 

As  regards  local  treatment,  measures  similar  to 
those  recommended  in  the  case  of  delayed  union  (page 
22)  should  be  tried,  and  if  they  fail,  more  vigorous 
ones  should  be  adopted,  the  object  being  to  set  up  a 
more  active  inllammation  at  the  seat  of  injury. 

This  may  be  attempted  in  various  ways  ;  e.g.  by 
the  introduction  of  acupuncture  needles,  or  of  a  seton 
between  the  ends  of  the  bone,  by  the  subcutaneous 
division  with  a  tenotome  of  the  iibrous  tissue  which 
Tinites  them  ;  by  electro-i)uncture  ;  or  by  the  injection 
of  some  stimulating  liquid  in  the  neighbourhood  of 
the  fracture. 

If  these  methods  prove  unsuccessful,  the  ends  of 
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the  bone  should  be  exposed,  and  one  or  otlier  of  the 
following  plans  adopted  :  ivory  j^egs  are  driven  into 
holes  bored  in  the  bone  with  a  drill ;  or  the  ends  of  the 
bone  are  removed  with  a  saw  (the  periosteum  being  as 
far  as  possible  preserved)  and  the  fragments  then 
brought  together  by  metallic  screws  or  sutures  of  silver 
wire.  The  latter  method,  "  wiring  the  fragments," 
is  commonly  adopted,  and  as  a  rule  with  good  results, 
the  sutures  being  either  removed  after  several  weeks  or 
cut  short  and  left  permanently.  When  non-union  is  due 
to  actual  loss  of  osseous  tissue,  as  in  some  cases  of 
compound  fracture,  attempts  have  been  made  to  fill 
up  the  gap  by  transplanting  bone. 

When  operative  treatment  has  proved  unsuccess- 
ful, and  the  limb  is  useless  and  an  encumbrance  to  the 
patient,  amputation  maybe  indicated,  but  even  under 
these  circumstances,  and  especially  in  the  upper  ex- 
tremity, some  form  of  apparatus  can  often  be  adapted 
to  the  part,  so  that,  though  its  usefulness  is  much 
impaired,  it  will,  nevertheless,  prove  much  more 
serviceable  than  an  artificial  limb. 

Union  witli  tlcforniity. — Union  is  sometimes 
accompanied  by  considerable  deformity,  and  the 
function  of  the  limb  is  in  consequence  seriously  im- 
paired. This  condition,  "  vicious  union,"  as  it  is  often 
termed,  may  be  owing  to  restlessness  of  the  patient,  or 
to  unskilful  treatment,  eg.  imperfect  reduction  of 
tlie  fiacture  ;  improper  ap[)lication  of  splints,  in  conse- 
quence of  which  the  fragments  are  not  kept  in  position 
or  at  rest ;  removal  of  the  splints  before  union  is  com- 
pletely effected  and  subsequent  yielding  of  the  callus, 
etc.  Under  these  circum.stances,  union  is  often  ac- 
companied by  (jonsidcrable  projoction  of  one  or  both 
fragmeiits.  Another  forTii  of  vicious  union  is  seen  in 
cases  when  two  contiguous  bones  become  united  by 
callus  tlu'own  out  betwecui  them,  e.r/.  in  the  fore-arm, 
leg,   or  ribs ;   this  deformity  is,  however,  of  little 
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importance  exce])t  in  the  fore-arm,  when  the  move- 
ments of  pronation  and  supination  become  interfered 
with. 

The  treatment  will  depend  on  the  nature  of  the 
deformity  and  the  length  of  time  which  has  elapsed 
since  the  fracture  occurred.  When  there  is  projection 
of  the  fragments  and  tlie  callus  is  not  yet  firmly 
ossified,  the  deformity  will  often  gradually  disappear 
under  firm  pressure  j^roperly  applied  by  well-padded 
splints,  or  the  limb  may  be  forcibly  straightened  at 
once  under  anajsthesia.  If,  however,  a  considerable 
jieriod  has  elapsed,  and  lii-m  bony  union  has  taken 
place,  it  will  often  be  necessary  to  refracture  the  limb 
either  by  manual  force,  or  by  the  employment  of  a 
strong  clamp,  known  as  the  osteoclast. 

In  other  cases,  before  the  bone  can  be  straightened, 
it  may  be  necessaiy  to  divide  it  subcutaneously,  or 
remove  a  wedge-shaped  piece  of  bone  from  the 
projecting  angle.  The  sharp  end  of  one  of  the  frag- 
ments, if  projecting  beneath  the  skin,  may  be  treated 
as  an  exostosis  and  sawn  off,  but  it  will  usually  be 
found  that,  if  allowed  to  remain,  it  will  wear  down  and 
become  rounded  off",  so  that  in  course  of  time  it  will 
often  gradually  disappear  to  a  great  extent.  The 
limb,  after  it  has  been  straightened  by  any  of  these 
methods,  should  be  put  up  again  in  splints  and  treated 
as  a  recent  fracture,  care  being  taken  to  prevent 
any  recurrence  of  the  deformity. 

Wounds  of  bone  are  closely  connected  with 
compound  fractui'es.  It  will,  however,  sometimes 
hap|)en  that  a  kind  of  incised  wo\ind  is  produced,  the 
periosteum  and  a  portion  of  the  thickness  of  a  bone 
being  divided  as  the  result  of  a  blow  with  some  cutting 
instrument.  Punctured  wounds  have  already  beeii 
referred  to,  and  gun-shot  wounds  are  discussed  in  the 
chapter  on  that  subject.  As  the  injury  to  the  bone  is 
always  accompanied  by  an  open  M'ound,  the  general 
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ti-eatment  will  be  identical  with  that  of  compound 
fracture. 

Contusions  of  bone  are  of  conunon  occurrence, 
being  often  met  with  in  those  that  are  superficial  and 
exposed  to  external  violence,  e.g.  the  subcutaneous 
surface  of  the  tibia,  vault  of  tlie  skull,  etc.  The  injury- 
is  often  followed  by  inllammation  of  the  ])eriosteum, 
evidences  of  which  will  be  present,  and  when  the 
process  is  limited,  the  localised  swelling,  which  fre- 
quently results,  is  described  as  a  "traumatic  node." 

In  other  cases,  e.g.  as  a  result  of  a  fall  on  the  hip, 
the  cancellous  tissue  of  the  neck  of  the  femur  may 
become  more  or  less  bruised  or  contused  ;  inflammatory" 
changes  of  a  subacute  or  chronic  nature  may  subse- 
cjuently  ensue,  occasionally  followed  by  an  interstitial 
absorption  of  the  osseous  tissue,  in  consequence  of 
which  the  limb  may  become  permanently  shortened. 

Special  Fractures. 

THE  FACE. 

Nasal  bones. — Fracture  of  the  nasal  bones  is 
often  produced  as  the  result  of  direct  violence,  e.g.  a 
fall  or  blow  on  the  nose  ;  it  is  in  consequence  usually 
attended  by  brui.sing  or  laceration  of  the  soft  tissues, 
and  in  many  cases  considerable  swelling,  sometimes 
accompanied  by  emi»hyscma,  speedily  sets  in,  so  that 
unless  seen  soon  after  the  receipt  of  the  injury,  the 
detection  of  the  fracture  may  be  somewhat  diflicult. 

The  fragments  may  be  displaced  backwards,  or  to 
one  side,  tlie  bridge  of  tiie  nose  being  in  cousecpience 
either  flattened  or  deflected  laterally.  If  the  fracture 
also  involves  the /r«c/M7/«)a/  hoite  there  may  be  obstruc- 
tion to  the  flow  of  tear.s,  and  e|ii|)hora,  owing  to  injury 
to  the  lachrymal  sac  or  nasal  duct. 

Fracture  through  the' septum  nasi,  or  separation 
from  its  attachment  to  the  vomer,  may  occur  alone,  or 
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accomi^any  a  fracture  of  the  nasal  bones  ;  in  some 
cases  the  cartihiginous  septum  is  simply  bent  to  one 
side,  giving  rise  to  a  troublesome  and  characteristic 
deformity. 

Treatment. — When  any  displacement  of  the  frag- 
ments is  present,  an  attemjit  should  be  made  to  correct 
it  as  speedily  as  possible,  for  if  allowed  to  remain, 
union  rapidly  takes  place,  and  considerable  difficulty 
•will  afterwards  be  experienced  in  treating  the  defor- 
mity. 

This  can  usually  be  effected  by  means  of  an 
ordinary  pair  of  polypus  forceps,  introduced  into  the 
nostril ;  on  using  them  as  a  lever,  or  on  separating 
the  blades,  the  displaced  fragments  can  usually,  with  a 
little  manijxilation,  be  guided  back  into  the  normal 
jjosition,  esjiecially  if  the  j^atient  is  anresthetised. 
When  once  replaced,  they  will  often  remain  so  ;  if, 
however,  there  is  any  tendency  for  the  displacement 
to  return,  it  can  sometimes  be  prevented  by  the 
patient  wearing  in  the  nostril  a  short  piece  of  gum- 
elastic  catheter,  or  some  form  of  plug. 

When  the  nose  is  bent  to  one  side,  it  may  be 
necessary  to  make  lateral  pressure  from  without,  and 
for  this  purpose  Adams's  "  iiose  truss,"  consisting  of  a 
pad  adjusted  by  cog  wheels  and  attached  to  a  steel 
band  which  passes  round  the  head,  will  often  be  found 
useful. 

When  the  septum  is  deflected,  it  can  usually  be 
straiglitened  under  an;esthesia,  hy  means  of  Adams's 
forceps,  a  jiair  of  strong  forceps  with  flat  parallel 
blades,  and  at  the  same  time  the  nasal  bones,  if 
depressed,  can  also  be  raised.  As  there  is  generally  a 
tendency  for  the  deflection  to  recui-,  the  patient  should 
for  a  time  wear  some  a^aparatus  to  retain  the  septum 
in  position,  e.y.  Adams's  steel  screw  comjiressor, 
or  an  ivory  plug. 

Upper  jaw  malar  bone. — Fracture  of 
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the  upper  jaw  is  sometimes  met  with  as  the  result  of 
direct  violence,  its  alveolar  process  being  the  part  more 
commonly  involved  ;  less  frequeirtly,  the  fracture  takes 
place  through  the  body  of  the  jaw  or  one  of  the  other 
processes,  and  it  may  also  involve  the  malar  hone  and 
zygomatic  arch. 

The  fracture,  which  is  often  comjiound  and  accom- 
panied by  bruising  and  swelling  of  the  cheek,  may  or 
may  not  be  attended  by  displacement  of  the  fragments ; 
when  the  anterior  wall  of  the  antrum  is  driven  in, 
considerable  deformity  is  often  produced,  and  when 
the  alveolus  is  involved,  there  will  be  loosening  and 
irregularity  in  the  line  of  tlie  teeth. 

Various  complications  may  attend  this  fracture  ; 
e.g.  emphysema  ;  severe  hsemori'hage  from  a  wound  of 
the  internal  maxillary  artery  ;  loss  of  sensation  in  the 
cheek  from  injury  to  the  infra-orbital  nerve  ;  in  cases 
of  compound  fracture  involving  the  antrum,  a  sinus 
often  remains  which  is  slow  in  healing. 

Treatment.- — When  any  displacement  of  the  frag- 
ments is  present,  an  attempt  should  be  made  to  correct 
it  as  soon  as  possible  ;  the  depressed  bone  can  often 
be  raised  from  the  mouth,  or,  if  this  is  not  possible, 
by  means  of  an  elevator  inti'oduced  through  a  small 
opening  in  the  cheek. 

When  the  alveolar  process  is  involved,  the  frag- 
ments can  usually  be  kept  in  position  by  one  or  other 
of  tlie  methods  of  treatment  mentioned  in  the  case  of  the 
lower  jaw  ;  a  jaw  bandage  should  afterwards  be  applied 
so  as  to  prevent,  as  far  as  possible,  any  movement  of 
the  part,  and  the  patient  fed  on  liquid  food  for  several 
weeks. 

fvoworjaw. —  Fractures  of  tlie  lower  jaw  are 
almost  always  compound,  sometimes  from  external 
wouiul,  but  more  frequently  from  laceration  of  the 
gum  by  the  broken  fragments.  Any  part  of  tlie  bono 
may  be  broken,  the  commonest  situation  beiuir  throu'di 
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the  body,  at  that  spot  where  it  is  specially  weakened 
by  the  mental  foramen  and  the  deep  socket  for  tlie 
canine  tooth  ;  fracture  through  the  symphysis  is  rare 
owing  to  the  strength  of  bone  at  this  point. 

Body. — In  fracture  through  the  body  the  symp- 
toms are  usually  well  marlced,  esjDeciall}'  when,  as  is 
often  the  case,  the  bone  is  broken  on  both  sides  of  the 
symphysis,  for  the  central  portion  is  then  dra^ra  down 
by  tlie  muscles  attached  to  the  hyoid  bone.  There  is 
mobility  of  the  fragments,  with  crepitus,  loosening 
and  irregularity  in  the  line  of  the  teeth,  dribbling  of 
the  saliva  from  the  mouth,  and  impairment  of  speed]. 

When  the  fracture  is  compound,  there  is  also 
laceration  of  and  bleeding  from  the  gums  ;  under  these 
circuijistances  suppuration  generally  results,  and  the 
discharge  making  its  way  into  the  mouth  and  mingling 
with  the  saliva  gives  to  the  breath  an  ofl'ensive  odour ; 
in  cases  where  an  abscess  forms  at  the  seat  of  injury, 
necrosis  of  a  portion  of  the  jaw  frequently  results. 
The  inferior  dental  nerve  iisually  escapes,  but  if  it 
happens  to  be  torn  across  by  the  fracture,  tliere  will 
be  loss  of  sensation  in  the  lip  on  the  corresponding  side. 

Angle  or  lower  jmrt  of  ramus. — In  this  situation 
the  displacement  of  the  fragments  is  usually  slight, 
for  the  muscles  on  either  side  (masseter  and  internal 
pterygoid)  maintain  them  in  position. 

Neck. — In  fracture  through  the  neck  of  the  jaw, 
the  condyle  is  drawn  inwards  and  forwards  by  the 
external  pterygoid  ;  crepitus  is  produced  and  pain  is 
experienced  upon  attempting  to  open  the  mouth. 

Coronoid  j^rocess. — The  fractured  coronoid  process 
is  drawn  upwards  and  back^vards  by  the  temporal 
muscle,  so  that  it  produces  an  undue  prominence  in 
the  temporal  fossa. 

1'reatment. — In  cases  where  there  is  not  much  dis- 
placement of  the  fragments,  they  can  often  be  kept  in 
position  by  a  four-tailed  bandage,  or  by  a  guttapercha 
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splint  (Fig.  2),  moulded  to  the  jaw,  and  fixed  by  a 
similar  bandage.  Any  teeth  which  are  completely 
loose  and  lie  between  the  fragments  should  be  re- 
moved, for  tlieii-  presence  interferes  with  the  process 
of  repair;  those  which  are  only  partially  loose  should, 
it  healthy,  be  allowed  to  remain,  for  they  will,  as  a 
rule,  soon  become  firmly 
adherent.  When  dith- 
culty  is  experienced  in 
keeping  the  fragments  in 
position,  as  often  happens 
when  the  fracture  is 
compound,  other  means 
may  be  required. 

Ligaturinw  the  teeth, 
i.K.  bindins;  together  those 
which  lie  on  either  side 
of  the  fracture,  with  wire  or  silk,  is  sometimes 
adopted,  but  has  this  disadvantage,  that  it  tends  to 
loosen  the  teeth,  which  are  often  already  somewhat 
loose  in  their  sockets.  The  ligatiire  is  also  very  liable 
to  slip,  and  in  many  cases,  e.g.  when  the  teeth  are 
absent  or  carious,  it  cannot  be  applied. 

The  fragments  may  be  wired  together,  as  recom- 
mended by  Thomas,  by  means  of  sutiu-es  of  silver 
wire,  which  ai'e  passed  through  openings  drilled  in 
the  bone  on  each  side  of  the  fracture  (Fig.  3),  or 
through  the  bone  on  one  side  and  between  the  teeth 
on  the  other  ;  as  the  wire,  if  tied  or  fastened  with  a 
cross  twist  in  the  ordinary  way,  soon  becomes  loose,  it 
i.s  twisted  with  a  key  in  three  or  four  coils,  which  can 
be  tiglitfined  up  from  linio  to  time  as  they  become 
slackened. 

Various  forms  of  interdental  splints  are  also  em- 
ployed, e.g.  moulds  of  giitLa|ierclui,  vulcanite  or  metal 
caps,  etc.,  which  fit  on  to  the  teeth  for  some  distance 
on  either  side  of  the  fracture. 


Fig.  2.  —  Guttapercha  Spliufc  for 
Jaw.  (From  Pick's  "  Fractures 
and  Dislocations.") 
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Moon's  interdental  s]3lint  consists  of  two  parts,  an 
external  splint  adapted  to  the.and  chin  attached  by 
rods  to  a  metal  cap,  which  fits  the  teeth  of  the  frac- 
tured jaw. 

Hammond's  wire  splint  is  made  of  a  framework  of 
ii"on  wire,  adjusted  so  as  to  encii'cle,  on  a  level  M'ith 
their  necks,  all  or  sevei'al  of  tlie  teeth  on  either  side 
of  the  fracture. 

As  it  is  important  that  the  fracture,  should,  as  far 


Fig.  3.— Thomas's  Drill  and  Suture  for  Fractured  Jaw. 


as  possible,  be  kept  completely  at  rest,  talking  should 
be  prohibited,  and  the  patient  fed  on  liquids,  or  on 
soft 'food  which  requires  no  mastication.  The  mouth 
should,  especially  in  cases  of  compound  fractui-e,  be 
frequently  washed  out  with  a  solution  of  Condy's 
fluid,  or  some  other  disinfectant. 

Union,  as  a  rule,  takes  place  in  from  three  to  ti\  e 
weeks,  though  the  process  will  be  somewhat  retarded 
if  suppuration  takes  place,  or  if  necrosis  results. 

The  Clavicle. 

Tlie  clavicle  may  be  fractured  in  any  part  of  its 
course,  more  commonly  about  its  middU;,  less  frequently 
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at  cither  its  sternal  or  acromial  extremity.  Though 
fracture  may  be  pi-oduced  as  the  result  of  direct  appli- 
cation of  force,  e.g.  a  severe  blow,  or  even  of  muscular 
action,  e.g.  a  sudden  and  forcible  swing  of  the  arm, 
it  is  far  more  frequently  the  result  of  indirect  vio- 
lence, e.g.  a  fall  on  to  the  shoulder  or  hand  when 
tlie  arm  is  extended. 

Shuft. — In  fracture  through  the  shaft  the  bo)ie 
usiially  gives  way  at  its  weakest  point,  viz.  about  its 
centre,  or  a  little  external  to  it,  just  at  the  junction 
of  the  two  curves.  The  fracture,  which  is  of  very 
common  occurrence  in  young  subjects,  is  often  of  the 
incomplete  or  "  greenstick  "  nature,  the  bone  being 
bent,  or  only  ])artia]ly  broken,  the  periosteum  fre- 
quently remaining  untorn  (Fig.  1). 

When  complete,  the  line  of  fracture  is  sometimes 
transverse,  but  more  commonly  and  especially  when 
due  to  indirect  violence,  it  is  oblique  ;  under  these  cir- 
cumstances the  amount  of  displacement  is  often  con- 
siderable. The  inner  fragment  usually  remains  un- 
affected, being  retained  in  its  place  by  the  antagonistic 
action  of  the  sterno-mastoid  above,  and  the  pectoralis 
major  and  subclavius  muscles,  and  rhomboid  ligament 
VksIow  ;  though,  in  many  cases,  it  appears  to  be  dis- 
placed forwards,  this  is  in  reality  due  to  the  depression 
of  the  inner  end  of  the  outer  fragment  backwards  and 
behind  it. 

The  outer  fragment,  owing  to  the  weiglit  of  the 
arm,  which  drags  upon  it,  is  usually  drawn  downward.s, 
whih^  by  the  acl  ion  of  the  muscles  passing  to  it  from 
the  chest  it  is  drawn  somewhat  inwards  and  forwards  ; 
hence,  its  outer  or  acromial  end  witli  the  .shoulder  is 
displaced  downward.s,  inwards,  and  forwards,  while  its 
inner  or  fractured  (md  is  drawn  inwards  and  back- 
wards, so  that  it  lies  behind  and  usually  beneath  the 
fractured  end  of  the  inner  fraguient  ;  less  fi'eeiueiitly  it 
is  found  !il)ove,  and  in  rare  cases  it  may  lie  anterior  to  it. 
D— 21 
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The  symptoms  are  as  follows :  Flattening  and 
lowering  of  the  shoulder,  Avhich  is  also  drawn  forwards 
and  inwards,  being  ajDproximated  to  the  middle  line  ; 
pain  at  the  seat  of  injury  ;  impaired  movement  of  the 
arm  ;  inclination  of  the  head  and  neck  to  the  affected 
side  ;  the  elbow  is  often  supported  by  the  opposite  hand 
to  take  off  the  weight  of  the  limb  ;  if  the  finger  is  laid 
over  the  seat  of  fracture,  crepitus  can  generally  be 
detected  on  raising  and  rotating  the  shoulder,  and  at 
the  same  time  pain  will  be  produced  ;  the  prominence 
formed  by  the  fractured  end  of  the  inner  fragment  will 
generally  be  plainly  percejDtible  beneath  the  skin  ;  in 
cases  of  transverse  fracture,  where  the  displacement 
of  the  fragments  is  often  very  slight,  there  may  be 
an  entire  absence  of  any  deformity. 

Sternal  end. — Fracture  of  the  sternal  end  of  the 
clavicle,  either  internal  or  external  to  the  attachment 
of  the  rhomboid  ligament,  is  an  injury  of  rare  occur- 
rence ;  in  the  latter  case  the  disi^lacement  is  often 
considerable,  the  outer  fragment  being  drawn  down- 
wards and  forwards;  in  the  former  case,  which  is 
much  less  common,  there  is  not,  as  a  rule,  smj  marked 
displacement  of  the  fragments. 

Acromial  end. — Fracture  of  the  acromial  end  is 
of  much  more  frequent  occurrence,  and  two  varieties 
are  met  with,  according  as  the  bone  is  broken  between 
or  external  to  the  conoid  and  trapezoid  ligaments. 
When  the  fracture  is  between  the  ligaments  there  is 
little,  if  any,  displacement  of  the  fragments  ;  on  ro- 
tating the  shoulder  crepitus  is  produced,  and  perhaps 
slight  irregularity  Avill  be  felt  at  the  seat  of  injury. 

When  the  fracture  is  external  to  the  ligaments 
thei-e  is  a  marked  displacement  of  the  outer  fragment, 
its  articular  surface  being  turned  foi'wardsand  inwards, 
with  a  slight  inclination  downwards,  so  that  it  lies 
nearly  at  a  right  angle  with  the  rest  of  the  bone,  the 
position  of  which  is  not  materially  altered. 
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Separation  ortlic  epiphysis  of  tlie  clavicle,  a 
thin  plate  of  bone  at  its  sternal  extremity,  is  a  rare 
injury. 

Fractures  of  the  clavicle,  when  the  result  of  tlii'ect 
violence,  may  be  compound  or  comminuted  ;  in  these 
injuries,  which  are,  however,  of  rare  occurrence,  the 
neighbouring  large  vessels,  e.g.  jugular  or  subclavian 
veins,  etc.,  are  liable  to  be  wounded.  A  simple  frac- 
ture is  occasionally  followed  by  partial  paralysis  of  the 
arm,  the  result  probably  of  compression  or  laceration  of 
the  cords  of  the  brachial  plexus  by  the  displaced  frag- 
ments. Owing  to  the  difficulty  of  keeping  the  frac- 
ture in  a  state  of  complete  rest,  union  is  invariably 
attended  liy  the  formation  of  provisional  callus,  and 
in  cases  where  treatment  has  been  neglected,  or  there 
is  much  displacement  of  the  fragments,  this  is  often 
excessive  in  amount,  giving  rise  to  a  considerable 
swelling  surrounding  the  bone  at  the  seat  of 
injury. 

Treatment. — In  the  treatment  of  the  common  form 
of  fracture  through  the  shaft  there  are  three  main 
indications  to  be  carried  out,  viz.  to  raise  the  shoulder 
with  the  outer  fragment,  and  at  the  same  time  to 
draw  it  backwards  and  outwards. 

To  raise  the  shoulder,  the  arm  should  be  supported 
in  a  sling  which  i-eaches  well  under  the  ell)ow,  or  by 
strapping  or  Vjandages  which  pass  beneath  the  elbow 
and  over  the  opposite  shoulder. 

To  draw  the  shoulder  outwards,  a  thick,  wedge- 
shaped  pad,  with  its  broad  end  upwards,  should  be 
placed  high  up  in  the  axilla,  wliere  it  is  kept  in  posi- 
tion by  a  strap  which  passes  over  the  opposite 
shoiddoi-.  The  arm  being  theii  bandaged  to  the  side, 
the  pad  acts  as  a  fulcrum,  and  the  luitucrusasa  lever  ; 
the  result  is  that  tiie  shoulder  and  outer  fragment  are 
drawn  forcibly  outward.s.  In  applying  the  ]iad,  caro 
mu.st  V)e  til  ken  that  too  much  pressure  is  not  made 
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upon  the  axillary  vessels  and  nerves,  or  else  the  arm 
will  become  swollen,  and  either  numb  or  painful. 

To  carry  the  shoulder  backwards,  several  diflerent 
plans  may  be  adopted.  The  elbow  may  be  carried 
forwards,  and  the  hand  I'aised  towards  the  opposite 
shouldei",  so  that  the  humerus  may  bear  across  the 
pad,  and  its  upper  end  along  with  the  shoulder  be 
forced  backwai'ds  ;  or  a  ligure  of  8  bandage  may 
be  applied  to  the  shoulders  and  tied  behind. 

In  order  to  prevent  the  bandages  from  slipping, 
the  turns  may  be  stitched  together,  or  stiffened  with 
plaster  of  Paris  or  starch.  If  there  is  any  tendency 
to  swelling  of  the  arm,  it  should  first  be  bandaged 
from  the  fingers  up  to  the  axilla. 

Sayre's  method  of  treating  this  fracture  is  as  fol- 
lows :  A  loop  at  the  end  of  a  broad  band  of  adhesive 


wards  and  outwards,  while  by  the  second  it  is  raised 


Ellis's  method  consists  in  the  application  of  an 
axillary   S2:)lint  or  crutch,   which  is  maintained  in 


Fig.  4.— Sayre's  Method  for  Frac- 
tured Clavicle. 


plaister  is  passed  round  the 
upper  part  of  the  arm,  and 
the  elbow  having  been 
drawn  backwards,  the 
strapping  is  caiTied  trans- 
versely behind  the  back 
and  round  the  chest.  A 
second  piece  is  then  carried 
obliquely  across  the  body, 
viz.  over  the  sound 
shoulder,  and  beneath  the 
elbow  on  the  injured  side, 
a  slit  being  cut  in  it  to 
receive  the  elbow  and 
prevent  it  from  slipjiing. 
By  the  first  strip  the 
shoulder  is  drawn  back- 


.  (Fig.  4). 
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position  by  two  straps,  one  passing  over  the  opposite 
shoukler,  tlie  other  round  the  cliest;  the  latter  also 
fixes  the  upper  arm  and  keeps  it  to  the  side  ;  the 
fore-arm  is  supported  in  an  ordiiiary  sling  (Fig.  5). 

If  a  patient  will  submit  to  confinement  to  bed,  it 
will  generally  be 
found  that  the  de- 
formity more  or  less 
completely  disappears 
in  the  recumbent  pos- 
ture, for  the  weight 
of  the  limb  being  re- 
moved, the  displace- 
ment downwards  is 
prevented;  attliesame 
time,  the  shoulder 
falling  back  and  carry- 
ing with  it  the  outer 
fragment,  the  dis- 
placement forwards 
and  inwards  is  also 
counteracted ;  the 
consequence  is  that 
the  ends  of  the  bone 

usually  fall  well  into  position.  Mr.  Bry.ant  recom- 
mends that  an  attempt  should  be  made  to  imitate 
what  takes  place  when  the  patient  is  in  the  supine 
position,  by  pUicing  a  pad  over  the  blade  of  the 
scapula  Ijelow  its  spine,  and  then  liinding  tlie  bone 
firmly  to  tlie  thorax  by  bi'oad  strips  of  strajjping, 
which  obliquely  encircle  the  chest  on  the  affected  side 
and  reach  from  the  spine  to  the  sternum.  Tlio  arm 
should  also  \n\  supported  in  a  sling  and  the  hand  drawn 
upwards  towards  the  oppo.site  shoulder. 

In  cases  where  no  dis|ilac(^ment  of  the  fragUKmts 
is  present,  a.s  may  occasionally  ha])pen  in  fracture 
through   the  shaft,    or  in  fracture  internal   to  the 


Fig.  .5.— Ellis'  Metliod  for 
Clavicle.  (From  Pick's 
aud  Dislocations.") 


Fractured 
'  Fractures 
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rhomboid,  or  between  the  conoid  and  trapezoid  liga- 
ments, all  thrit  is  often  necessary  is  to  keep  the  arm 
fixed  to  the  side  and  siipjiorted  in  a  sling. 

In  fracture  external  to  the  conoid  and  trapezoid 
ligaments,  in  addition  to  a  thick  pad  in  the  axilla,  it 
will  often  be  found  necessary  to  apply  a  figure  of  8 
bandage  behind  the  shoulders,  in  order  to  overcome 
the  displacement  forwards  of  the  shoulder  with  the 
outer  fragment. 

Union  is,  as  a  rule,  effected  in  from  three  to  four 
weeks. 

The  Scapula. 

Fracture  of  the  scapula  may  involve  its  body,  neck, 
acromion,  or  coracoid  process. 

Body. — Fracture  through  the  body  is  usually  the 
result  of  direct  violence  and  is  often  associated  with 
injury  to  the  subjacent  ribs.  It  is  not,  however,  an 
accident  of  very  common  occurrence,  for  the  thick 
layers  of  muscles  which  lie  both  over  and  beneath  the 
bone  form,  as  it  were,  soft  pads  which  serve  to  protect 
it.  The  fracture  usually  aSects  the  infraspinous  por- 
tion of  the  bone,  running  across  it  in  an  oblique  or 
transverse  direction  ;  or  it  may  extend  in  a  vertical 
direction  right  thi-ough  the  spine. 

Abnormal  mobility  and  crepitus  can  generally  be 
detected  on  moving  the  shoulder  and  upper  part  of  the 
scapula  with  one  hand,  while  the  other  is  laid  upon, 
or  made  to  fix,  the  lower  portion  of  the  bone.  In 
muscular  subjects,  and  when  the  fracture  involves  the 
infraspinous  fossa,  there  will  often  be  slight,  if  any, 
displacement  of  the  fragments  ;  wlien,  however,  it 
ruus  across  the  sjjine,  some  irregularity^  in  its  course 
can  usually  be  detected. 

Aci-omioii.  —  Owing  to  its  exposed  position, 
forming  as  it  does  the  tip  of  the  shoulder,  the  aci'o- 
mion  is  more  frequently  fractured  than  any  other 
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portion  of  the  bone,  and  usually  as  the  result  of  direct 
violence. 

Abnormal  mobility  and  crepitus  can  be  readily 
detected  on  raising  and  rotating  the  shoulder  ;  more  or 
less  deformity  is  present,  the  shoulder  becoming  flat- 
tened and  somewhat  depressed.  On  running  the  linger 
along  the  acromion,  an  irregularity  can  be  felt  at  the 
seat  of  fracture  ;  pain  is  present  and  the  movements 
of  the  arm  are  interfered  with. 

There  are  two  afl'ections  which  simulate  fractui-e  of 
the  acromion,  viz.  non-union  of  the  acromial  epiphysis, 
a  condition  which  sometimes  exists,  and  certain  cases 
of  rheumatic  arthritis  of  the  shoulder  joint,  in  which 
osteophytic  deposits  about  the  acromion  are  found  lying 
loose  and  movable  beneath  the  skin  ;  under  these  cir- 
cumstances, crepitation  can  usually  be  detected. 

C'oracoid  i>i-oce<i««>. — Fracture  of  this  process  is 
rare,  lying  as  it  does  in  a  hollow  protected  b}'  the  cla- 
vicle above,  the  thorax  internally,  and  the  head  of  the 
humerus  externally  ;  it  is  usually  the  result  of  direct 
violence.  The  only  .symptoms  present  will  be  mobility 
of  the  bi'oken  fragment,  with  pain  and  crepitus  on 
manipulation ;  if  the  coraco-clavicular  ligament  is 
ruptured,  the  fractured  process  may  be  drawn  down- 
wards by  the  action  of  the  biceps  and  coraco-brachialis 
muscles. 

Ricck. — Fracture  through  the  neck  of  the  scapula 
is  so  i-are  that  its  occtn-n^nce  has  been  doubted  ;  two 
varieties  have,  however,  been  described  according  as 
tlic  smatomical  or  surgical  neck  of  the  bone  is  in- 
volved. 

In  fracture  tln-ough  the  siir;;irnl  iktU  the  line 
of  fracture  runs  across  the  coiistricti.'d  portion  of  the 
bone  o])posite  the  notch  in  the  superior  costa,  the  cora- 
coid  process  being  iiuiiuded  in  the  detaclied  piece.  If 
the  coi'aco-clavicular  n,nd  coraco-acromial  ligaments  are 
not  ruptured,  tlicre  may  lie  v('ry  liltle  deformity  ;  if, 
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however,  they  give  way,  the  broken  fragment  along 
with  the  arm  is  disphiced  downwards,  so  that  tlie 
symptoms  are  very  similar  to  those  of  subglenoid  dis- 
location of  the  humerus  ;  viz.  there  is  flattening  and 
lowering  of  the  shoulder,  with  prominence  of  the  acro- 
mion and  a  depi-ession  beneath  it ;  the  arm  is  lengthened 
and  somewhat  separated  from  the  side ;  the  head  of 
the  humerus  can  be  felt  in  the  axilla. 

The  injury  differs,  however,  from  dislocation  in 
the  following  points  ;  the  coracoid  process  is  displaced 
and  moves  with  the  arm,  which  is  abnormally  mobile ; 
crepitus  can  readily  be  detected  ;  on  raising  the  arm, 
the  deformity  disappears,  but  at  once  returns  when  the 
arm  is  allowed  to  drop  ;  an  irregular  mass  of  bone, 
formed  by  the  neck  of  the  scapula,  can  be  felt  in  the 
axilla,  very  different  to  the  smooth,  rounded  promi- 
nence formed  by  the  head  of  the  humerus,  which  alone 
is  present  in  cases  of  dislocation. 

In  fracture  through  the  anatomical  neck  the 
glenoid  process  only  is  separated  from  the  rest  of  the 
bone ;  the  symptoms  will  be  very  similar,  except  that 
the  coracoid  process  pi'eserves  its  normal  relation  and 
does  not  move  with  the  arm. 

Treatment. — In  fracture  through  the  body  the 
fragments  should  be  brought  into  position,  and  then 
maintained  so  by  a  ]jad  of  lint,  secured  by  strips  of 
strapping  which  encircle  half  tlie  chest.  The  arm 
should  be  fixed  to  the  side  by  a  body  bandage  and  the 
elbow  supported  in  a  sling. 

In  fi-acture  through  the  acromion  the  elbow  should 
be  well  supported  by  a  sling,  or  by  a  broad  strip  of 
strapping  (as  in  the  case  of  the  clavicle)  which  passes 
beneath  it  and  over  the  opposite  shouldei'.  A  pad 
should  be  fixed  in  the  axilla  and  the  arm  bandaged  to 
the  side. 

In  fracture  through  the  neck  a  similar  plan  of 
fci'eatment  is  required. 
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In  fracture  tlirough  the  coracoid  process  tlie  fore- 
arm should  be  tlexed  and  carried  across  the  chest,  so 
that  tlie  hand  rests  on  the  opposite  slioulder,  in  order 
to  rekix  tlie  biceps  and  coraco-bracliialis  muscles  ;  the 
elbow  should  also  be  suppoi'ted  in  a  sling. 

TuE  Humerus. 

Fractures  of  the  humerus  may  be  divided  into  frac- 
tures of  the  upper  extremity,  shaft,  and  lower  ex- 
tremity. 

Upper  extreaiiily.— Fractures  of  the  upper  extre- 
mity may  be  subdivided  into  fractures  of  the  anato- 
mical and  surgical  neck,  separation  of  the  great 
tuberosity  and  of  the  upper  e[)ipiiysis.  They  are 
usually  produced  by  direct  violence,  e.g.  a  fall  or  blow 
upon  the  shoulder  ;  less  frequently  they  follow  falls 
upon  the  hand  or  elbow. 

Aiiatoniical  neck.— Fracture  through  the  ana- 
tomical neck,  i.e.  above  the  tuberosities  and  within  the 
capsule  of  the  joint,  is  not  of  common  occurrence  ;  it 
may  be  either  impacted  or  non-impacted. 

In  the  i'lii.paciiid  forui  the  small  upper  fragment  is 
usually  driven  into  the  wide  surface  of  cancellous 
tissue  at  the  u|)pei-  end  of  the  lower  one. 

The  symptoms  are  as  follows :  the  axis  of  the 
humerus  is  altereil,  being  directed  somewhat  inwai-ds 
towai-ils  the  coracoid  procc^ss,  and  the  c'lbow  being 
slightly  sepai-ated  from  the  side  ;  the  arm  is  shortened 
and  tlie  shoulder  somewhat  flattened  ;  the  acromion 
is  more  prominent  than  usual,  and  there  is  a  slight 
do])n!Ssion  bcmeath  it ;  the  head  of  the  humerus  can 
be  felt  in  the  ghmoid  cavity,  and  in  many  instances 
some  alteration  in  its  shape  can  be  detected  ;  crepitus 
is  aljsent,  unless  the  im|)action  is  forcibly  broken 
down.  There  is  loss  of  ])owcr,  with  pain,  stillness, 
aii<l  swcdling  al)Out  tlu^  shouldi'i-. 

In    till!    HUH  -  inipdcltid.    form    less    del'ornnly  is 
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generally  present  ;  a  slight  projection  can  be  felt  on 
the  inner  aspect  of  the  joint,  caused  by  the  upper  end 
of  the  lower  fragment ;  crepitus  can  be  detected  on 
rotating  the  arm,  which  is  slightly  shortened.  It 
might  be  expected  that  the  head  of  the  bone,  being 
severed  from  all  its  connections,  and  thereby  depiived 
of  its  vascular  supply,  would  neci'ose,  but  this  result 
very  rarely  takes  jjlace,  fibrous  or  even  osseous  union 
being  usually  effected.  This  is  probably  owing  to  the 
fact  that  its  separation  is  often  not  complete,  its 
vitality  being  maintained  through  the  medium  of 
portions  of  the  capsule  which  remain  attached  to  it. 
When  osseous  union  takes  place  the  callus  is  mainly 
thrown  out  by  the  lower  fragment.  When  the  union 
is  merely  fibrous,  considerable  atrophy  of  tlie  head  of 
the  bone  is  often  produced. 

Treatment. — In  imijacted  fracture  all  that  is 
required  is  to  keep  the  i:)art  at  rest,  by  bandaging  the 
arm  to  the  side  and  supporting  the  elbow  in  a  sling. 
Care  should  be  taken  not  to  break  down  the  impaction 
by  the  employment  of  any  force.  If  the  soft  parts 
about  the  shoulder  are  bruised  and  swollen,  some 
evaporating  lotion  should  be  applied. 

In  non-impacted  fracture  it  is,  in  addition,  some- 
times necessary  to  fix  a  small  pad  in  the  axilla,  and  fit 
a  guttapercha  or  felt  cap  to  the  shouldei",  so  as  to  keep 
the  parts  in  apposition  and  completely  at  rest. 

Siirjfical  iicck. — Fracture  through  the  surgical 
neck  is  the  variety  most  commonly  met  with  about  the 
upper  end  of  the  humerus,  the  bone  being  usually 
broken  below  the  tuberosities  and  above  the  insertion 
of  the  pectoralis  major  and  latissimus  dorsi  ;  the 
fracture  may  be  either  impacted  or  non-impacted. 

In  the  oion-impacled,  the  more  common  variety, 
there  is  considerable  displacement  of  the  fragments. 

Tlie  upper  fragment  is  rotated  outwards,  and 
slightly  elevated  under  the  coraco-acromial  ligament 
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hy  the  muscles  inserted  into  the  two  tuberosities.  The 
lower  fragment  is  drawn  forwards,  upwards,  and 
inwards  beneath  the  coracoid  process,  by  the  muscles 
passing  from  the  trunk  to  the  arm,  and  by  the  flexors 
of  the  arm  ;  at  the  same  time  the  lower  end  of  the 
shaft  is  thrown  obliquely  outwards  fi'om  the  side  by  the 
action  of  the  deltoid. 

The  symptoms  are  as  follows  :  the  lower  fragment 
forms  a  distinct  prominence  beneath  the  coracoid 
process,  most  marked  when  the  elbow  is  raised  ;  the 
head  of  the  bone  can  be  felt  in  the  glenoid  cavity ; 
consequently  there  is  no  hollow  immediately  below  the 
acromion,  though  a  slight  depression  is  often  present  a 
little  lower  down,  viz.  just  below  the  end  of  the  upper 
fragment ;  the  axis  of  the  limb  is  altered,  being 
directed  upwards  and  inwards  towards  the  coracoid 
process  ;  crepitus  can  be  detected  on  extending  and 
rotating  the  limb  ;  the  arm  is  shortened  and  abnormally 
mobile  ;  owing  to  irritation  of  the  branches  of  the 
brachial  plexus  by  the  .lower  fragment,  pain  is  often 
present,  shooting  down  the  ar  m. 

In  the  impacted  form  the  lower  fragment  is 
usually  driven  into  the  upper.  The  symjDtoms  are 
chiefly  of  a  negative  character,  the  usual  signs  of 
fracture  being  absent  ;  slight  shortening  is  present, 
with  impaired  movement,  deformity,  and  alteration  in 
the  axis  of  the  limb ;  crepitus  is  absent  unless  the 
impaction  is  broken  down.  Tlic  circumflex  nerve, 
owing  to  its  close  relationship  to  the  neck  of  the 
humerus,  is  liable  to  be  wounded  at  the  time  of 
fracture,  or  it  may  afterwards  become  included  in  the 
callus  by  which  repaii'  is  cflected  ;  under  these  cir- 
cumstances, paralysis  of  the  deltoid,  followed  by 
atrophy,  is  liable  to  occur. 

J'raatrnent. — Tn  impacted  fracture  the  treatment 
i.s  the  s;i,me  as  in  the  ciise  of  the  anatomical  lu^ck. 

lu    noa-iuipactcd    fracture   tliere    is    the  triple 
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displacement  of  the  lower  fragment  to  be  remedied  ; 
the  displacement  inwards  may  be  counteracted  by 
l)lacing  a  thick  pad  in  the  axilla  and  bandaging  the 
elbow  to  the  side ;  the  displacement  forwards  by 
bandaging  the  elbow  to  the  side  of  the  chest  in  front 

of  the  lateral  median  line, 
so  as  to  throw  backward 
the  upper  end  of  the  shaft ; 
the  displacement  upwai'ds 
by  supporting  the  hand 
only  (not  the  elbow)  in  a 
sling,  so  that  the  weight 
of  the  arm  may  act  on  the 
lower  fragment  and  drag  it 
down  (Fig.  6).  To  ensure 
the.  part  being  kej^t  com- 
pletely at  rest,  a  gutta- 
percha or  felt  cap  may  in 
addition  be  fitted  to  the 
shoulder,  and  if  there  is  any 
tendency  to  swelling  of  the 
limb,  it  should  be  bandaged 

Fig.  e.-Treatment  of  Fracture     "pwards  from  the  fingers. 

of  the  Surgical  Neck.  In  fractures  of  the  neck 

of  the  humerus,  union  takes 
place  in  four  to  five  weeks,  when  passive  movement 
should  be  begun  ;  in  the  impacted  forms  the  patient 
should  be  warned  of  the  stiffness  and  deformity  which 
will  be  permanent. 

Separation  of  the  great  tuberosity.— This 
injury  may  occur  alone,  but  more  commonly  in  connec- 
tion with  a  dislocation  forwards  of  the  humerus  ;  under 
these  circumstances  the  detached  portion  of  bone  is 
ch-awn  I)ackwards  by  the  muscles  inserted  into  it,  so 
that  it  lies  under  or  external  to  the  acromion  process, 
while  the  head  of  the  humerus  is  drawn  forwards 
beneath  the  coracoid  jjrocess. 
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The  ffym-ptoins  are  usually  well  marked  ;  there  is 
an  increase  in  tlie  breadth  of  the  shoulder ;  a  projec- 
tion formed  by  the  detached  tuberosity  can  be  felt  at 
the  outer  and  back  part  of  the  joint,  while  between 
this  and  the  head  of  tlie  bone,  which  lies  beneath  the 
coracoid  process,  a  distinct  gap  or  vertical  sulcus  is 
evident ;  crepitus  is  absent  unless  the  fragments  are 
brought  into  apjjosition  with  one  another. 

2'reatment. — An  attempt  should  be  made  to  bring 
the  fi'agments  into  contact,  and  then  to  maintain  them 
so  by  pads  of  lint  and  strapping,  a  cap  being  also 
moulded  to  the  shoulder.  An  axillary  pad  will  often 
be  found  useful,  and  tlie  arm  should  also  be  supported 
in  a  sling  and  bandaged  to  the  side. 

^epnratioii  of  upper  opipliysis.— Separatioii 
of  the  upper  epiphysis  of  the  humerus,  which  includes 
the  head  and  both  tuberosities,  is  often  met  with  in 
young  subjects;  occui-ring,  as  it  does,  just  above  the 
usual  situation  of  fractui'c  through  tlie  surgical  neck, 
the  symptoms  of  the  two  injuries  are  very  similar.  In 
separation  of  the  epiphysis,  however,  the  lower  frag- 
ment is  smooth  and  rounded  instead  of  being  sharp 
and  irregular  as  in  fracture ;  crepitus  is  absent  or 
much  less  distinct,  oAving  to  the  fact  that  the  line  of 
separation  runs  through  cartilage  and  not  through 
bone. 

The  trmtmp.n.l  is  the  same  as  in  fracture  through 
the  surgical  neck. 

Shaft.— Fracture  through  the  shaft  of  the  humerus 
is  often  met  with  as  the  result  either  of  direct  or 
indirect  force ;  it  usually  occurs  about  the  middle  of 
the  bone. 

If  the  fracturt!  is  above  (he  insertion  of  the  deltoid, 
the  upper  friigiuent  is  drawn  inwai-ds  by  Lho  pecto- 
ralis  major,  latissimus  dorsi,  aTid  teres  major ;  the 
lower  fragment  is  drawn  upwaids  by  the  coraco- 
brachialis  anrl  bice[)s,  and  outwards  liy  Uie  deltoid  ; 
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consequsntly,  shortening  is  present  along  with  defor- 
mity, the  lower  fragment  projecting  above,  behind,  and 
to  the  outer  side  of  the  upper  one. 

If  the  fi-acture  be  below  the  insertion  of  the  del- 
toid, the  displacement  is  often  very  slight  when  the 
line  of  fracture  is  transverse ;  when,  liowever,  it  is 
oblique,  tlie  lower  fragment  is  drawn  upwards  by  the 
biceps  and  triceps  so  as  to  overlap  the  upper  one.  The 
musculo-.spiral  nerve,  owing  to  its  close  relation.ship 
with  the  middle  of  the  shaft  of  the  humerus,  is  liable 
to  be  wounded  at  the  time  of  fracture,  or  it  may  sub- 
sequently become  included  in  the  callus  ;  under  these 
circumstances,  if  paralysis  of  the  nerve  accompanies 
or  follows  the  injury,  the  patient  will  present  evidences 
of  "  wrist-drop,"  with  loss  of  power  of  extension  and 
supination  in  the  fore-arm. 

Non-union  is  more  frequently  met  with  as  a 
complication  of  fracture  through  the  shaft  of  the 
humerus,  than  in  the  case  of  any  other  long  bone. 
Various  theories  have  been  advanced  to  account  for 
the  fact,  viz.  :  (1)  Interposition  between  the  frag- 
ments of  the  muscular  tissue  which  surrounds,  and  is 
directly  adherent  to,  the  shaft  of  the  bone.  (2)  Non- 
apposition  of  the  fragments  from  imperfect  support  to 
the  arm.  (3)  Injury  to  the  nutrient  artery  of  the 
bone.  (4)  Imperfect  fixation  of  the  shoulder  joiait. 
(5)  The  tendency  to  movement  at  the  end  of  fracture, 
when,  the  elbow  joint  being  fixed  in  splints,  the  fore- 
arm is  flexed  or  extended. 

Treatment. — A  rectangular  splint  reaching  from 
the  axilla  to  the  fingers  should  be  applied  to  the  inner 
side  of  the  limb,  cave  being  taken  that  it  is  well 
padded  where  it  presses  over  the  inner  condyle  and 
also  at  its  upper  end,  which  must  not  reach  too  high 
in  the  armpit ;  throe  short  splints,  reaching  from  the 
shoulder  to  the  elbow,  should  also  be  applied  to  the 
anterior,  posterior,  and  the  outer  aspects  of  the  upper 
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arm.  In  most  cases  the  hand  and  wrist  only  sliould 
be  supported  in  a  sling,  the  elbow  and  fore-arm  being 
allowed  to  hang,  so  that  the  weight  of  the  latter,  by 
dragging  on  the  lower  pai't  of  the  shaft,  may  connter- 
act  the  tendency  to  overlapping  of  the  fragments, 
which  usually  exists. 

Stromeyer's  cushion,  a  triangular  wedge-shaped 
pad,  is  often  useful  in  cases  of  compound  fracture  ;  it 
is  interposed  between  the  chest  wall  and  arm  in  such 
a  way  as  to  form  a  support  for  the  limb,  the  elbow 
resting  upon  its  thick  end. 

Union,  as  a  rule,  takes  place  in  five  or  six  weeks. 

L.«\ver  exti-cinity. — Four  different  forms  of 
fracture  are  met  with  about  the  lower  end  of  the 
humerus,  viz.  transverse  supracondyloid,  T-shaped, 
separation  of  either  condjde  and  of  th(^  lower  epiphysis. 

Transverse  supracondyloid.  —  In  this  va- 
riety the  shaft  is  broken  across,  just  above  the  condyles; 
the  line  of  fracture,  though  transverse, is  generally  some- 
what oblique  from  above  downwards  and  forwards,  so 
that  the  lower  fragment  is  drawn  upwards  behind  the 
upper  one  by  the  '  biceps,  brachialis  anticus,  and 
triceps.  The  symptoms  are  very  characteristic  ;  there 
is  an  irregular  j)rojection  in  front  of  the  joint  above 
the  bend  of  the  elbow  formed  by  the  upper  fragment, 
which  pushes  forwards  the  brachial  artery,  and 
another  behind,  formed  by  the  lower  fragment  and 
bones  of  the  fore-arm.  Crepitus  and  abnormal 
mobility  arc  present,  along  with  pain  and  swelling 
about  tiie  joint.  The  deforniity  can  be  easily  i-educed, 
but  at  once  re-appears  when  extension  is  left  oil" 
The  distance;  between  either  condyle  and  the  olecranon 
will  bo  normal,  while  between  either  condyle  and  the 
acromion  it  will  be;  diminislied. 

If  the  line  of  fracture  runs  in  the  opposite  direction 
the  position  will  be  reversed,  the  lower  fragment 
being  drawn  upwards  in  front  of  the  upper  one. 
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This  fracture  is  liable  to  be  mistaken  for  dislocation 
of  the  radius  and  ulna  backwards ;  for  in  both 
injuries,  which  are  common  in  young  subjects,  there  is 
a  prominence  in  front  of  the  elbow  and  another 
behind,  with  loss  of  power,  and  pain  and  swelling 
about  the  joint.  The  diagnosis  of  fracture  can, 
however,  be  made  by  attention  to  the  following  points : 
the  presence  of  crepitus  and  increased  mobility  about 
the  lower  'end  of  the  humerus  ;  the  fact  that  the 
anterior  projection,  Avhich  is  formed  by  the  upper 
fragment,  is  rough  and  irregular,  and  above  the  bend 
of  the  elbow,  not  Ijelow  as  in  dislocation,  where,  being 
formed  by  the  articular  end  of  the  humerus  itself,  it 
is  broad,  suiooth,  and  rounded  ;  the  fact  that  there  is 
no  increase  in  the  distance  between  either  condyle  and 
the  olecranon,  while  shortening  is  present  on  measur- 
ing fi'om  the  acromion  to  either  condyle ;  the  fact  that 
the  deformity  is  readily  reducible,  but  at  once  returns 
when  extension  is  discontinued,  will  usually  serve  to 
distincruish  fracture  from  dislocation. 

T-sltaped  fracture  into  tlie  joint. — In  this 
variety  there  is,  in  addition  to  a  transverse  fracture 
above  the  condyles,  a  vertical  crack  or  fissure  running 
between  them  and  involving  the  elbow  joint. 

Swelling  about  the  joint,  owing  to  effusion  into 
its  interior,  is  always  a  prominent  symptom,  often 
rendering  the  diagnosis  of  the  injury  somewhat 
difficult ;  the  lower  end  of  the  humerus  will  probably 
appear  to  be  somewhat  increased  in  width,  and 
crepitus  can,  as  a  rule,  be  readily  detected  on  flexing 
and  extending  the  fore-arm,  or  on  gi'asping  the  two 
condyles  and  moving  them  upon  each  other. 

Separation  of  either  con<lyle. — Either  con- 
dyle of  the  humerus  may  become  separated  by  a  simple 
crack  or  fissiu-e,  running  obliquely  across  the  lower  end 
of  tlie  bone.  In  separation  of  the  outer,  or  the  whole 
of  the  inner  condyle,  the  elbow  joint  is  necessarily 
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opened.  In  the  case  of  the  inner  condyle,  its  tip, 
which  is  more  prominent  nnd  consequently  more 
liable  to  fracture,  is  often  separated  ("  epicondylar 
fi'acture  ")  without  the  joint  being  involved.  There 
is  not,  as  a  rule,  mucli  displacement  of  the  fractured 
condyle,  though  at  times  it  is  drawn  down  by  the 
muscles  attached  to  it,  so  that  the  characteristic 
projection  on  either  side  of  tlie  joint  is  lost.  The 
elbow  becomes  painful  and  swollen,  its  movements  ai'e 
impaired,  and  crepitus  can  readily  be  detected. 

In  fracture  of  the  external  condyle  the  musculo- 
spiral  nerve  or  its  subdivisions  (more  especially  the 
posterior  interosseous),  and  in  fracture  of  the  internal 
condyle  tlie  ulnar  nerve,  may  become  wounded  at  the 
time  of  injury,  or  afterwards  included  in  the  callus  by 
which  repair  is  effected.  Under  these  circumstances 
symptoms  of  paralysis  of  these  nerves  will  accompany 
or  follow  the  fracture. 

Scparsitioii  o('  lower  epit>liy<^i<«. — Separation 
of  the  lower  epipliysis  of  the  humeini.s,  viz.  of  the  two 
condyles  with  tlie  trochlea  and  capitellum,  is  often  met 
with  in  young  subjects,  as  the  residt  of  a  fall  upon  the 
elbow.  Occurring  almost  in  the  same  situation  as  the 
transverse  snpracondyloid  fracture,  the  symptoms  are 
very  similar  to  those  met  with  in  tha,t  injury.  In  se- 
paration of  the  epijihysis,  however,  the  fragments  are 
more  smooth  and  rounded  than  in  fi-acture,  and  for 
this  reason,  crepitus  is  less  distinct  or  altogether  al)sent. 
The  line  of  sepai-ation  is  also  just  above  tlu;  joint, 
nearer  to  it  than  is  often  the  case  in  fracture. 

In  rare  cases  the  trochlea  and  capitellum  oidy  are 
separated,  the  condyles  being  left  attacli(>d  to  the 
shaft  of  the  l)one,  the  so-called  "  infracondyloid 
sei)aration  of  (epiphysis." 

TrenljiuDit. —  Most  cases  of  fracture  of  the  ]ow(!r 
end  of  the  humerus  ma,y  be  treated  with  an  internal 
rectangidar  splint,  reaching  well  up  the  arm  and  down 
E— 21 
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to  the  fingers ;  the  elbow  should  be  kept  at  a  right 
angle,  and  the  fore-arm,  in  a  position  midway  between 
pronation  and  su])ination,  should  be  supported  in  a 
sling.  Some  cooling  lotion  should  be  applied  to  the 
joint  when  evidences  of  synovitis  are  present. 

In  se[)aration.  of  the  lower  epiphysis  and  in  trans- 
verse supracondyloid  fracture,  when  the  fragments 
cannot  be  kept  in  position  by  this  treatment,  it  is 
sometimes  recommended  to  apply  an  angular  splint, 
fitting  the  bend  of  the  elbow,  to  the  front  of  the  limb, 
and  a  sti-aight  splint  to  the  back  of  the  upper  arm,  so 
as  to  push  the  upper  fragment  backward,  and  the 
elbow  with  the  lower  one  forward ;  or  the  position  of 
the  splints  may  be  reversed,  the  angular  one  being 
applied  behind,  and  the  straight  one,  reaching  to  the 
bend  of  the  elbow,  in  front ;  care  should,  however, 
*•  always  be  taken  that  too  much  pressure  is  not  em- 
ployed, otherwise  there  is  a  risk  of  the  supervention 
of  gangrene  from  compression  of  the  brachial  artery 
between  the  shaft  of  the  humerus  and  the  anterior 
splint. 

At  the  end  of  two  or  three  weeks  passive  move- 
ment should  be  cautiously  commenced,  the  splints 
being  removed  and  re-api)lied  daily.  When  the  joint 
is  involved,  it  is  sometimes  advisable,  especially  with 
children,  to  commence  at  an  earlier  period,  e.g.  as 
soon  as  ten  days  after  the  accident.  In  most  cases, 
however,  more  or  less  stiffness  will  remain  for  a  time, 
and  Avhere  the  elbow  joint  is  implicated,  the  patient 
should  be  pi'ei)ared  for  the  impaii-ment  in  its  move- 
ments, which  is  often  jsermanent. 

Firm  union  will,  as  a  rule,  take  place  in  from  four 
to  six  weeks. 

In  cases  of  compound  fracture  involving  the  elbow 
joint,  an  attempt  should  be  made  to  save  the  limb, 
unless  the  soft  tissues  ai'e  extensively  lacerated  and 
there  is  much  splintering  of  bone  ;  any  loose  fragments 
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sliould  be  renioved,  and  occasionally  a  pi'iniaiy 
excision  of  the  joint,  either  partial  or  complete,  may 
be  required.  A  ])laster  of  Paris  splint,  interrupted 
at  the  elbow  with  pieces  of  strong  wire,  iron  hoop, 
etc.,  will  be  found  a  useful  apparatus  in  these  cases, 
as  it  allows  access  to  the  wound  for  dressing,  and  at 
the  same  time  keeps  the  part  in  a  state  of  perfect 
rest. 

The  Fore-Arm. 

Fractures  of  one  or  both  of  the  bones  of  the  fore- 
arm are  of  very  frequent  occurrence. 

Radius  and  ulna. — Fracture  of  both  radius  and 
ulna  is  often  met  with,  generally  as  the  result  ol 
direct  violence,  a  fall  upon  the  hand  beiiig  more  com- 
monly followed  by  fracture  of  the  radius  alone  than  of 
both  bones.  The  usual  situation  is  through  their  > 
middle  or  lower  third,  their  upper  third  being  better 
protected  by  the  thick  covering  of  muscles.  The  line  of 
fracture  is  usually  transverse,  both  bones  are  broken 
on  the  same  level,  or  nearly  so.  The  upper  fragments 
are  drawn  forwards  by  the  action  of  the  biceps,  pro- 
nator teres,  and  brachialis  anticus,  the  radius  being 
somewhat  approximated  to  the  ulna.  The  lower  fi'ag- 
inents  are  drawn  together  by  the  pronator  quadratus, 
and  upwards,  either  in  front  of  or  behind  the  upper 
fragments,  by  tlie  flexor  and  extensor  muscles. 

There  is  more  or  less  shortening  of  the  fore-arm, 
with,  in  many  cases,  considerable  dcformioy,  the  lower 
fragrn(!nts,  wliich  usually  overlap  the  up[)er,  forming 
a  projection  on  either  the  anterior  or  ])Osterior  surface 
of  tin;  limit;  crepitus  can  be  readily  detected,  and 
aljuornia,!  mobility  is  also  presiuit. 

'J'rc<it,ni.e)d.  -  'I'lie  forc-ai  iu  should  b(!  licnt  to  a.  right 
angle  and  placed  in  a  position  midway  between  pro- 
nation iind  supination,  i.e.  wiUi  the  tlunnb  pointing 
upwards.    Two  straight  splints,  reaching   from  the 
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elbow  to  tlie  fingers,  should  be  applied  to  the  anterior 
and  posterior  surfaces  of  the  limb.  In  this  posi- 
tion the  radius  and  ulna  will  be  parallel  ■with  one 
another,  and  the  interosseous  space  will  consequently 
be  preserved.  The  splints  should  be  slightly  broader 
than  the  limb,  so  that  the  bandages  may  not  press 
upon  the  arm  and  force  the  bones  together.  In  some 
cases  it  may  be  necessary  to  apply  a  narrow  pad  along 
the  interosseous  space,  in  order  to  keeja  the  radius  and 
ulna  apart ;  otherwise  they  might  become  united 
together  by  callus  thrown  out  across  the  space,  a 
result  which  would  afterwards  interfere  with  the 
movements  of  pronation  and  supination. 

Union  is  generally  effected  in  from  three  to  four 
weeks. 

Ra.4liiis. — Fractui-e  of  the  radius  alone  may  take 
place  through  its  neck,  shaft,  or  lower  end,  the  latter 
situation  being  the  most  common. 

Neck. — Fracture  through  the  neck  of  the  radius  is 
an  uncommon  injury,  and  one  that  is  often  difficult  to 
detect,  owing  to  the  fact  that  very  little  displacement 
of  the  fragments  is  usually  present,  the  bone  at  this 
spot  being  surrounded  by  a  layer  of  muscle.  The 
movements  of  the  fore-arm,  especially  supination  and 
pronation,  are  interfered  with  ;  on  placing  the  fiiiger 
over  the  fracture  and  rotating  the  hand,  crepitus  can 
be  detected,  and  unless  the  fragments  are  interlocked, 
the  head  of  the  radius  will  not  rotate  with  the  shaft  of 
the  bone. 

The  treatment  is  the  same  as  in  fracture  through 
the  shaft. 

Sliaft. — Fracture  throus-h  the  shaft  of  the  radius 
is  more  common  than  fracture  of  the  ulna  alone,  for, 
being  situated  on  the  outer  aspect  of  the  limb,  it  is 
more  exposed  to  direct  violence  ;  moreover,  its  shaft  is 
not  so  strong  as  that  of  the  ulna,  and  it  also  has  a 
more  direct  connection  with  the  wrist.    It  may  be 
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due  to  dii-ect  violence  or  to  a  fall  iijion  the  liiind. 
The  usual  seat  of  fractui-e  is  about  its  middle ;  if 
above  the  insertion  of  the  pronator  teres,  the  upper 
fragment  is  flexed  by  the  biceps  and  fully  supinated  by 
the  supinator  brevis ;  if  belo^y,  the  upper  fragment 
will  be  in  a  position  midway  between  jjronation  and 
supination,  the  action  of  the  supinator  brevis  being 
more  or  less  counteracted  by  that  of  the  pi'onator 
teres.  The  lower  fragment  is  pronated  and  dra^vn 
towards  the  ulna  by  the  pronator  quadratus.  The 
symptoms  are  usxially  well  marked  :  a  prominence  is 
formed  on  the  front  of  the  upper  part  of  the  fore-arm 
by  the  upper  fragment,  and  there  is  a  depression  at 
the  seat  of  fracture,  both  fragments  being  drawn 
inwards  toM^ards  the  ulna.  Crepitus  is  pi'oduced  on 
pressing  the  fragments  together,  or  on  rotating  the 
hand,  and  there  is  loss  of  power  of  pronation  and 
supination,  with  abnormal  mobility. 

The  treatment  is  the  same  as  in  fracture  of  both 
bones  of  the  fore-arm.  "When,  however,  the  radius  is 
broken  high  up,  it  is  sometimes  necessary  to  keep  the 
fore-arm  well  su{)inated  hy  jueans  of  an  angular  s])lint 
applied  to  the  back  of  the  ujjpcr  arm  and  fore-arm,  for, 
the  upper  fragment  being  fully  supinated,  the  proper 
axis  of  the  limb  will  not  be  maintained  if  the  lower 
one  is  kept  in  a  position  midway  between  jironation 
and  supination,  as  in  the  ordinary  method. 

I.oivor  fxtrciiiily.— Fracture  of  the  lower  end  of 
the  radius  is  very  common,  one  variety  being  known  as 
"Colics'  IrnrlBirc,"  after  the  celel)rated  Dublin 
snrgeon,  who  was  the  first  to  accui-ately  describe  it. 
It  is  generally  the  result  of  a  fall  upon  the  pidm  of 
the  iiaiid  when  the  arm  is  extended,  iind  thoiigii  met 
with  at  all  ages  and  in  both  S('X(!S,  is  more  connnon 
.   after  middle  life,  aiid  especially  in  females. 

The  s(;at  of  fracture  is  usually  half  an  incli  to  one 
and  a  half  inches  above  its  lower  end,  just  at  tho 
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weakest  portion  of  the  radius,  i.e.  where  the  shaft 
begins  to  expand  into  the  broad  articular  extremity, 
which  is  mainly  composed  of  cancellous  tissue,  covered 
with  a  layer  of  comjsact  bone  much  thinner  than  that 
of  the  shaft  itself.  The  line  of  fi-acture  is  generally 
transverse,  but  may  be  oblique  from  side  to  side,  or 
from  before  backwards ;  in  some  cases  there  is  com- 
minution of  the  lower  fragment,  and  not  unfrequently 
the  fi'acture  is  impacted,  the  compact  tissue  of  the 
shaft  being  driven  into  the  cancellous  tissue  of  the 
lower  fragment  by  the  same  force  that  causes  the 
injury.*  The  amount  of  displacement  A^aries  ;  in  some 
cases  scarcely  any  is  present ;  more  commonly  it  is 
considerable,  and  in  Colles'  fracture  a  very  charac- 
teristic deformity  is  usually  produced,  Adz.  : 

The  lower  fragment,  carrying  with  it  the  hand,  is 
driven  upwards  and  backwards  behind  the  upper  one 
by  the  direction  of  the  force  and  the  combined  action 
of  the  supinator  longus,  extensors  of  the  thumb,  and 
radial  extensors,  so  that  a  prominence  is  formed  on  the 
back  of  the  wrist,  Avith  a  depression  aboA^e  it. 

The  upper  fragment  projects  forwards,  often 
lacerating  the  pronator  quadra tus,  and  is  drawn  by 
this  muscle  toAvards  the  ulna,  forming  a  prominence 
on  the  front  of  the  fore-arm  just  above  the  wrist  from 
the  flexor  tendons  being  thrust  forAvards.  There  is 
some  difference  of  opinion  as  to  Avhether  the  fracture 
is  generally  impacted  or  not ;  when  the  deformity  is 
]3ermauent,  and  cannot  be  made  to  disappear,  impac- 
tion is  probably  present ;  when,  on  the  other  hand, 
the  fracture  is  readily  reducible,  impaction  is  absent. 

*  Mr.  Clement  Lucas  lias  recently  slio«ni  that  iii  Colles' 
fracture,  in  addition  to  fracture  of  the  radius,  "there  is  usually 
either  a  fracture  of  the  styloid  process  of  the  ulna,  or  a  tear  of  the 
internal  lateral  ligament  of  the  wi'ist  joint,  and,  in  addition,  fre- 
quently a  rujjture  of  the  triangular  fibro-curtilage,"  the  latter 
becoming  detached  from  the  edge  of  the  radius  (Guy's  Hospital 
Iteports,  vol.  xlii.). 
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The  symptoms  are  as  follows  :  pain  and  swelling 
about  the  wrist,  with  impaired  movement,  especially 
of  pronation  and  supination.  On  viewing  the  limb 
sideways,  its  posterior  surface  presents  a  distinct 
prominence  (formed  by  the  lower  fragment)  just  above 
the  wrist;  a  little  higher  up  a  marked  depression  will 
be  seen.  Its  antei'ior  surface  presents  a  depi'cssion 
above  the  wrist,  corresponding  in  position  with  the 
dorsal  projection,  and  most  marked  on  its  radial 
margin ;  while  higher  up,  and  corresponding  with 
the  dorsal  depression,  a  distinct  prominence  is  seen, 
formed  by  the  projection  forwards  of  the  upper 
fragment. 

On  viewing  the  back  of  the  limb  it  will  be  seen 
that  the  hand  is  drawn  over  to  the  i-adial  side,  so  that 
its  ulnar  border  is  somewhat  convex ;  the  styloid 
process  of  tlie  ulna  (or,  when  this  is  fractured,  the 
lower  end  of  the  ulna  itself)  is  unusually  ])i'ominent ; 
the  radial  border  of  the  wrist  is  slightly  concave. 
When  the  styloid  process  of  the  iilna  is  not  fractured, 
the  tips  of  the  two  styloids  will  often  be  found  on  the 
same  level. 

When  the  fragments  are  not  impacted,  crepitus 
can,  as  a  rule,  be  readily  detected,  the  df^formity  can 
be  made  to  disappear,  and  the  bones  brought  into  good 
position.  If,  however,  impaction  is  present,  crepitus 
is  absent,  and  the  deformity  is  permanent,  unless  the 
fragments  are  forcibly  loosctned  from  one  another. 

'J're<U))ti',v.L — -An  attempt  should  be  made  to  rculuce 
the  fracture,  and  wixsn  iinp.action  is  al)sent,  or  not 
very  (ii-m,  this  can  usually  be  eO'ectcid,  the  deformity 
tlien  disa])p('aring  moi'o  or  less  complet(;ly.  If,  how- 
ever, tiie  ends  of  the  bone  are  so  fixed  that  tluiy 
cannot  be  disengaged  by  tiie  emph)yment  of  moderate 
force,  union  will  take  ]ilace  betwe(;n  the  impacted 
fragments,  and  the  wrist  will,  in  consequence,  remain 
Btitf  and  dcforiued. 
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-Nelatou's  Sijlint  for  Colles' 
Fracture. 


In  the  treatment  of  tins  fracture  many  different 
forms  of  apparatus  ai-e  employed. 

Two  straight  splints  may  be  u.sed,  a  palmar  one 
reaching  from  the  elbow  to  the  lower  end  of  the  upper 

fragment,  and   a  dorsal 
from  the  same  point  to 
the  ends  of  the  lingei-s. 
A  thick  ]3ad  should  be 
placed  over  the  end  of 
the  upper  fragment,  and 
another  o^er  the  lower 
fragment,  so  as  to  press 
them  into  position.  At 
the  end  of   a  week  'a 
shorter  dorsal  splint  should  be  substituted,  viz.  one 
reaching  only  to  the  knuckles,  so  as  to  leave  the 
fingers  free. 

Nekton's  pistol  splint  (Tig.  7)  is  curved  at  one 
end  like  the  handle  of  a  pistol,  so  as  to  draw  the  hand 
over  to  the  iilnar  side ;  it  is  usually  a^jplied  to  the 
back   of  the  fore-arm 
and    hand    (less  fre- 
quently to  the  front) 
in  conjunction  with  a 
short    straight  splint, 

reaching  from  the  el-     „.    .   ^    •   o  ,.  t  t    ^  „  . 

,  ,      ,  .       Fig.  8.— Carr  s  Splints  for  Colles 

bow  to  the  lower   end  Fracture. 

of  the  upper  fragment, 

applied  to  the  front  of  the  ai-m.  The  i)istol  splint 
should  be  thickly  padded  where  it  j^resses  on  the  lower 
fragment,  and  tlie  palmar  one  where  it  presses  on  the 
radial  border  of  the  fore-arm  and  lower  end  of  the 
upper  fragment. 

Carr's  splint  (Fig.  8)  is  applied  to  the  palmar 
surface  of  the  hand  and  arm  in  the  prone  ])osition,  the 
lingers  grasping  the  cross  bar  which  lies  beneath 
the  metacar[)0-plialangeal   joints ;    a  short  straight 
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splint  is  also  apjolied  to  the  dorsal  surface  of  the 
fore-arm. 

Whatever  treatment  is  adopted,  care  should  be 
taken  tliat  the  fingers  are  left  free,  and  the  patient 
made  to  exei-cise  them  after  the  first  week.  The  splints 
may  generally  be  removed  at  the  end  of  three  or  foui* 
weeks,  and  gentle  passive  movement  of  the  wrist  joint 
sho>dd  then  be  commenced,  otherwise  more  or  less 
stiffness  of  the  part  will  remain.  In  many  cases,  how- 
ever, and  especially  in  old  people,  in  s]Dite  of  the  most 
careful  treatment,  the  wrist  joint  will  never  quite 
recover  its  normal  shape  or  movement. 

XJIiia.  —  Fracture  of  the  ulna  alone  may  occur 
through  the  olecranon,  shaft,  or  styloid  process,  and  in 
rare  cases  through  the  coronoid  process. 

0!<'cran«ii. — Fracture  of  the  olecranon  is  not 
iincommon  as  the  result  of  direct  violence,  e.g.  falls,  or 
blows  on  the  l)ack  of  the  elbow  ;  more  rarely  it  is  due 
to  sudden  and  violent  contraction  of  the  triceps 
muscle. 

More  or  less  deformity  is  generally  present,  the 
broken  fragment  Ixjing  di'awn  upwai'ds  by  tlie  action 
of  the  triceps.  The  nearer  the  fracture  is  to  the  tip  of 
the  process,  the  grtjater  is  the  displacement,  often  to 
the  e.xtent  of  an  inch  or  more.  AVhen  the  fracture  is 
near  its  base,  very  little  separation  is  often  present, 
the  fractiu'ed  process  being  tiieu  retained  in  position  by 
the  j)eriosteum  and  tilirous  tissue  which  invest  it. 

Wiien  separation  of  the  fragments  is  present,  the 
prominence  oi:  the  eiliow  is  replaced  by  a  d(\pression, 
whicli  is  increased  when  the  fore-arm  is  lunit.  Swelling 
rapidly  ensues  from  (td'usiou  into  IJk^  joint.  The  power 
of  extending  tlio  fore-arm  is  lost.  Cre]iitus  is  absent, 
unless  the  fi'aoturefl  piocess  is  drawn  (hjwn  into  con- 
tact wit!)  the  surfact^  of  th(;  ulna..  When  no  .separation 
of  the  fragments  liiis  occnirnHl,  the  d(\]>ression  at  the 
back  of  the  elljow  will  not  bo  present;  there  will  only 
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be  slight  loss  of  power  in  the  arm,  and  crepitus  can 
readily  be  obtained. 

Union  is  usually  effected  by  fibrous  tissue,  which 
may  afterwards  yield  and  allow  of  considerable  separa- 
tion of  the  fragments ;  the  result  is  that  the  arm  is 
often  left  considerably  weakened,  the  power  of  ex- 
tending the  fore-arm  being  more  or  less  impaired. 

Treatment. — A  straight  splint  should  be  applied 
to  the  front  of  the  limb,  more  thickly  padded  where 
it  fits  the  bend  of  the  elbow,  so  that  the  joint  may  be 
very  slightly  bent ;  it  will  generally  be  found  that  the 
fragments  come  into  more  accurate  contact  in  this  posi- 
tion than  if  the  arm  is  kept  perfectly  straight. 

When  separation  of  the  fragments  is  present,  the 
■upper  one  should  be  drawn  down  by  strapping,  and  a 
figure  of  8  bandage,  as  in  the  case  of  the  pateUa.  As 
the  fracture  usually  involves  the  joint,  and  is  followed 
'  by  effusion  into  its  interior,  it  will  often  be  necessary 
to  subdue  the  swelling  by  some  evaporating  lotion 
before  the  fracture  can  be  pvit  up.  Union  generally 
takes  place  in  four  to  six  weeks,  and  at  the  end  of  this 
period  passive  movement  should  be  commenced,  other- 
wise ankylosis  of  the  joint  may  take  place. 

In  cases  where  separation  of  the  fragments  sub- 
sequently occurs  from  yielding  of  the  fibrous  tissue 
by  which  union  is  effected,  a  similar  plan  of  treatment 
to  that  described  in  the  case  of  the  patella  (page  83) 
may  be  adopted,  viz.  opening  the  joint  and  wiring  the 
fragments  ;  a  few  cases  of  recent  fracture  have  also 
been  treated  in  the  same  way. 

Coronoid  process. — Fracture  of  the  coronoid 
process  is  extremely  rare,  except  as  a  complication  of 
dislocation  backwards  of  .the  ulna.  The  bi-oken  frag- 
ment may  be  drawn  upwards  by  the  brachialis  anticus. 

Treatment. — The  limb  sliould  be  put  up  in  splints  at 
a  riglit,  or  even  at  an  acute,  angle,  in  order  to  relax  tlie 
muscle  which  tends  to  displace  the  separated  process. 
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Slinft. — Fractiu-e  of  the  shaft  of  the  ulna  usually 
occurs  through  its  lower  third,  this  being  the  weakest 
part  of  the  bone  ;  it  is  most  commonly  the  result  of 
direct  violence.  The  lower  fragment  is  drawn  towards 
the  radius  by  the  pronator  quadratus,  the  upper  frag- 
ment retaining  its  normal  position,  or  being  slightly 
displaced  forwards  by  the  brachialis  anticus.  A  slight 
irregularity  is  present  in  the  course  of  the  bone  at  the 
seat  of  fracture,  crepitus  can  be  detected,  and  the 
movements  of  the  fore-arm  are  imjiaii-ed. 

Tlie  treatment  is  the  same  as  in  fracture  of  both 
bones  of  the  fore-arm. 

Styloid  process. — Fracture  of  the  styloid  process 
sometimes  takes  place,  often  occurring  in  cases  of 
Colles'  fracture. 

The  Hand. 

Carpus. — Fractures  of  the  carpal  bones  are  of 
rai'e  occurrence;  when  present,  they  are  usually  due  to 
direct  violence,  e.rj.  a  severe  crush  or  blow.  Owing  to 
their  numerous  ligamentous  connections,  very  little 
displacement  takes  place,  though  crepitus  is  generally 
a  prominent  symptom. 

Treatment. — The  fore-arm  and  hand  should  be  sup- 
ported on  an  anterior  splint,  and  some  cooling  lotion 
applied  over  the  wrist  to  subdue  the  inflammation  of 
the  neighbouring  joints  which  is  usually  present. 

Metacn  rpiis. — Fractui'es  of  the  metacar|)al  bones 
are  not  uncommon  as  the  result  of  direct  violence,  the 
most  common  situation  being  through  their  middle  or 
distal  third.  The  displacement  of  the  fi-agments  is  in 
soine  cases  very  slight,  while  in  others  it  is  considerable, 
the  head  of  the  bone  dropping  or  siidving  forwards 
towards  the  palm,  and  the  fractured  ends  being  dis- 
placed backwards  so  as  to  form  an  angula.r  projection 
on  the  bade  of  the  hand. 

Treatment. — In  many  cases  an  anterior  splint  with 
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a  palmar  pad  is  all  that  is  required.  When  there  is 
much  displacement  of  the  fragments,  a  palmar  pad 
pressing  upon  the  head  of  the  bone,  and  another  one 
over  the  dorsal  projection  with  anterior  and  posterior 
splints,  will  often  be  found  useful.  Bending  the 
tingers  over  a  ball  or  thick  jDad,  and  then  bandaging 
them  in  this  position,  is  another  plan  of  treatment 
sometimes  adopted.  Union  generally  takes  place  in 
three  or  four  weeks. 

PSialaiig-es. — Fractures  of  the  phalanges  can 
readily  be  recognised  by  the  piresence  of  crepitus,  ab- 
normal mobility,  and  displacement  of  the  fragments. 

Treainient. — A  narrow  splint  should  be  applied  to 
the  anterior  suiface  of  the  finger. 

The  Pelvis. 

Fracture  of  the  bones  of  the  pelvis  is  usually  the 
result  of  sevei'e  direct  violence,  and  when  compli- 
cated, as  is  often  the  case,  witli  injury  to  the  bladder, 
urethra,  and  other  contents  of  the  jjehds,  is  always 
of  a  serious  nature. 

1.  Tliroug^li  cvcst  of  ilium. — Fractures  sepa- 
rating only  a  portion  of  the  crest  of  the  ilium  are  not 
generally  attended  by  much  danger.  The  nature  of  the 
injury  is  usually  evident,  for,  in  addition  to  more  or 
less  pain  and  bruising  about  the  seat  of  fracture,  there 
will  be  mobility  of  the  broken  fragment,  with  crepitus 
on  manipulation. 

2.  Tiii-oiigli  pelvic  bn^in. — Fractui-es  involv- 
ing the  pelvic  basin  are  much  more  serious,  owing  to 
tlie  fact  tliat  the  viscera  contained  in  it  are  so  liable  to 
injury.  In  many  cases  the  fracture  is  multiple  ;  e.g.  it 
may  involve  both  rami  of  tlie  pubes,  and  sometiraes,  in 
addition,  both  rami  of  the  ischium,  so  that  the  central 
portion  of  the  pelvis  is  entirely  sejiarated  ;  or  it  may 
involve  the  rami  of  the  pubes  and  ischium  in  front, 
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and  the  ilium  behind,  close  to  tlie  sacro-iliac  synchon- 
drosis, so  as  to  sej)arate  one  lialf  of  the  j^elvis. 

The  symptoms  of  the  injury  are  usually  manifest, 
for  in  addition  to  the  liruising  of  the  soft  parts,  there 
is  severe  [lain, especially  upon  any  attempt  atmovement, 
svitli  inahility  to  stand  or  sit  erect :  a  line  of  eccliy- 
niosis  is  often  present,  extending  along  Poupavt's 
ligament  and  the  crest  of  the  ilium,  witli  discoloration 
of  the  skin  over  the  sacrum  and  in  the  perinaeum  : 
crepitus  and  abnormal  mobility  can  often  be  detected 
on  grasping  the  iliac  spines  or  crests  and  attempting 
to  rotate  or  move  them  on  each  other  ;  in  some  cases 
the  displacement  of  the  fragments  will  be  evident, 
especially  on  examination  by  the  rectum  or  vagina. 

When  the  bladder  or  urethra  is  injured  there 
will  also  be  evidence  of  these  complications. 

3.  TliroujfJi  acetabulum. — Fracture  may  take 
jilace  through  the  rim  or  floor  of  the  acetabulum  owing 
to  the  liead  of  the  femur  being  driven  violently 
against  it. 

(r()  Through  floor. — Fracture  thi'oughthe  floor  may 
occur  as  a  simple  crack  or  fissure,  or  there  may  be 
extensive  splintering  of  the  pelvic  bones.  In  the  former 
case  there  may  be  no  very  evident  synijitoms,  Avith 
tlie  exception  of  pain,  esjiecially  on  attoinjjts  to  move 
the  limb  or  stand  erect,  or  upon  pressure  on  the  pubes  ; 
at  first  there  is  not  any  alteration  in  the  length  of  the 
limb,  but  after  a  time  slight  shortening  may  ensue, 
proliably  owing  to  cliangcs  taking  place  in  the  carti- 
lage of  the  head  of  the  femur  and  acetabulum,  and 
leading  to  absorption  of  the  articular  surfaces  of  the 
bones.  In  the  latter  case,  crepitus  can  l)e  readily  de- 
tected on  any  movement  of  tlie  limb,  and  if  the  head 
of  tlie  fennir  is  driven  into  the  pelvic  cavity,  there 
will  ije  sliortening  rif  tlie  leg  witJi  inability  to  mov((  it, 
defV)rmity  of  tlie  hip,  and  proljabiy  evidences  of  injury 
to.  the  contents  of  tlio  pelvis. 
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(b)  Tliroiirjh  rim. — In  fracture  through  the  rim 
of  the  acetabvilum,  it  is  usually  its  upper  and  posterior 
]iart  that  gives  way  ;  consequently  the  head  of  the 
femur  is  liable  to  slip  out  of  its  socket,  and  the  injury 
is,  therefore,  frequently  accompanied  by  a  dislocation 
of  the  thigh  on  to  the  dorsum  ilii.  When  this  is  the 
case,  the  symptoms  are  usually  obvious ;  in  addition 
to  those  characteristic  of  dislocation,  there  mil  be 
distinct  crepitus,  and  it  will  be  found  that  the  dislo- 
cation can  easily  be  reduced,  but  will  at  once  return 
when  extension  is  discontinued. 

4.  Tlivougli  sacrum  Fracture  through  the 

sacrum  is  of  rare  occurrence  except  as  the  result  of 
gun-shot  injury  ;  when  due  to  other  causes,  e.g.  severe 
crushes,  etc.,  it  is  usually  associated  with  fracture  of 
the  other  pelvic  bones,  evidences  of  which  will  be 
present. 

5.  Thi'oiigli  coccyx.  —  Fracture  through  the 
coccyx,  or  dislocation  of  this  bone  from  the  sacrum,  is 
sometimes  n:et  with  as  the  result  of  direct  violence, 
or  occuj-ring  during  the  straining  eHbrts  of  parturition. 
The  symptoms  are  pain  at  the  part,  increased  on 
sitting,  walking,  and  during  the  act  of  defalcation  ; 
crepitus  and  abnormal  mobility  will  sometimes  be 
present,  and  on  introducing  the  linger  into  the  rectum 
a  slight  projection  will  probably  be  felt  on  its  posterior 
wall.  In  some  cases  this  injury  is  followed  by  per- 
sistent pain  ("  coccydynia ")  in  the  region  of  the 
coccyx. 

Treatment. — The  patient  shoidd  be  kept  in  the 
recumbent  position,  and  a  broad  bandage,  padded 
belt,  felt  or  guttapercha  splint  moulded  to  the  part, 
applied  to  the  pelvis  so  as  to  keep  the  parts  com- 
jiletely  at  rest ;  in  many  cases  it  will  also  be  advisable 
to  tie  the  knees  together. 

In  fracture  of  the  acetabulum,  extension  should  be 
employed  l)y  means  of  an  outside  splint,  as  in  fracture 
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of  tlie  thigh  ;  tliis  is  especially  necessary  when  its  riin 
is  involved,  in  oi'der  to  jirevent  the  head  of  the  femur 
from  becoming  displaced.  An}^  com|)lication  whicli 
may  be  present,  ejj.  rupture  of  bladder  or  urethra, 
must  be  treated  on  ordinary  [jrinciples, 

lu  fav  ourable  cases,  repair  will  be  efiected  in  from 
six  to  eight  weeks. 

The  Femur. 

Fractui'es  of  the  femur  may  be  divided  into 
fractures  of  the  neck,  great  trochanter,  shaft,  and 
lower  extremity. 

1.  Neck. — Fractures  of  the  neck  of  the  femur  may 
be  subdivided  into  two  great  classes,  viz.  intracapsiihir 
and  extracapsular,  according  as  the  bone  is  broken 
within  or  without  the  line  of  insertion  of  the  cajjsular 
ligament.  In  many  instances,  however,  the  line  of 
fracture  lies  partly  within  and  partly  without  the  in- 
sertion of  the  cajjsule.  In  either  case  the  fracture 
may  be  impacted  or  non-impacted. 

Iiiti-icnpsiilar  fraclure  is  an  injury  of  ad- 
vanced life,  being  rarely  met  witli  in  persons  under  fifty 
years  of  age  ;  it  is  especially  common  in  the  female  sex, 
and  is  usually  the  result  of  slight  indirect  violence,  e.r/. 
catcliing  the  foot  and  tripping  up,  missing  a  step  in 
going  downstairs,  etc.  ;  con.secjuently  it  is  not,  as  a  rule, 
attended  by  any  bruising  or  apjiarent  injury  to  the 
soft  parts  about  tlu!  hip.  Its  fretpunit  occurrence  in 
old  people  is  no  doubt  owing  to  the  alterations  in 
si fuctui-e  and  shape  which  tak(^  place  in  the  neck  of 
tin;  bon(i  as  age  advances.  Not  oidy  is  its  nuti'ition 
impaii-cd,  as  shown  l)y  the  fatty  degeneration  of  the 
cancellous  and  the  thinning  of  the  compact  ti.ssue, 
but  the  neck  of  the  bone  itself  also  biicomes  more 
liorizontal,  l)eing  scst  almost  at  a  right  angle  to  the 
siiaft ;  consequently,  becoming  w(!akened  from  l)otli 
these  causes,  it  is  liable  to  snap  and  give  way  as  the 


64 


Manual  of  Surgery. 


result  of  the  application  of  a  very  sliglit  degree  of 
violence. 

The  fracture  may  be  either  impacted  or  nou- 
impacted,  the  latter  being  by  far  the  most  conmion. 

In  the  uoiB-^impsicted  variety  the  amount  of  dis- 
placement of  the  fragments  varies ;  in  most  cases  the 

lower  fragment  is 
di'awn  upwards, 
above  and  to  the 
outer  side  of  the 
upper  one,  and  at 
the  same  time  ro- 
tated outwards,  so 
that  its  fractured 
surface  looks  more 
or  less  directly 
forward,  while  the 
ujjjjer  fragment, 
beingunacted  upon, 
by  any  muscles, 
retains  its  normal 
position.  In  cases 
where  the  perios- 
teum and  reflection 
of  capsule,  which 
invest  the  neck 
of  the  bone,  are 
not  torn  through 
at  the  time  of  the  injury,  the  separation  of  the  frag- 
ments may  at  lirst  be  very  slight. 
The  symptoms  are  as  follows  : 
Alteration  in  the  shape  of  the  hip,  Avhich  is  some- 
what flattened.  Alteration  in  the  position  of  the 
trochanter  major,  whicli  is  less  prominent  tlian  usual, 
and  approximated  to  the  anterior  superior  iliac  spine 
and  also  to  the  median  line  of  the  body.  On  rotating 
the  limb  it  will  also  be  found  that  the  trochanter  moves 


Fig.  9. — The  most  common  Fractures  of  tlie 
Upper  End  of  the  Femur.  (From  Pick's 
"  Fractures  and  Dislocations.") 


Fractures  of  the  Femur. 


65 


throiish  a  smaller  segment  of  a  circle  tlian  on  the 
sound  side. 

To  verify  the  altered  position  of  the  trochanter 
major,  the  following  tests  may  be  employed. 

(«)  Nelaton's  line. — In  fracture  of  the  neck,  as  in 
a  dorsal  dislocatioia  of  the  femur,  the  upper  border  of 
the  trochanter  will  lie  above  a  line  drawn  from  the 
anterior  superior  iliac  spine  to  the  tuber  ischii. 

In  the  normal  condition,  the  upper  border  of  the 
trochanter  shoidd  just  touch  this  line. 

{b)  Bryant's  ilio-femoral  triangle. — This  (a  b  c, 
Fig.  10)  consists  of  three  lines ;  viz.  A  b,  drawn  from 


Fig.  10.— Bryant's  Triangle.  (From  Bryant's  "  Practice  of  Surgery.") 

the  anterior  superior  iliac  spine  to  the  upper  boixler  of 
the  trochanter  major,  corresponding  in  the  normal 
state  to  the  u]iper  part  of  Nelaton's  line ;  A  c,  drawn 
from  the  iliac  spine  at  right  angles  to  the  horizontal 
plane  of  the  recumbent  body  ;  c  b,  drawn  at  right 
angles  fi  om  A  c  to  A  B,  where  it  touches  the  top  of  the 
trochanter.  The  lino  c  B,  tlie  base  of  the  triangle,  is  the 
test  line  for  fracture  of  the  neck  ;  in  the  normal  con- 
dition it  will,  in  an  adult,  measure  about  two  and  a 
half  inches  ;  in  cases  of  fi  iicture,  w]i(!ii  tlie  trochanter 
is  drawn  up  (rcjjresented  by  the  dotted  line  in  Fig.  10), 
it  will  Iiccome  sliortened,  and  measure  al)()ut  an  inch 
less  on  tlie  injured  tiuiu  on  tlie  sound  side  of  the  body. 

F-2I 
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(c)  Morrises  hi-troclianteric  or  transverse  measure- 
ment "  consists  in  measuring  the  distance  from  the 
median  line  of  the  body  to  the  antero-posterior  line  at 
right  angles  to  the  long  axis  of  the  body,  through 
the  top  of  tlie  trochanter  on  each  side.  The  distance 
is  always  less  on  the  side  of  the  fracture." 

3.  Crepitus,  sometimes  indistinct,  but  usually  per- 
ceptible on  drawing  down  the  limb  and  rotating  it  iu- 
wai'ds,  so  as  to  bring  the  fragments  in  apposition, 

4.  Pain  on  pressure,  and  especially  on  the  move- 
ment of  rotation. 

5.  More  or  less  swelling  about  the  joint  especially 
in  the  groin,  but  usually'  witliout  any  evidence  of 
bruising. 

6.  Shortening  of  the  limb,  varying  from  half  to  two 
and  a  half  inches.  In  some  cases  this  symptom  is 
absent  at  first,  only  showing  itself  after  an  interval  of 
a  few  days  ;  under  these  circumstances  it  is  probably 
due  to  the  fact  that  the  periosteum  and  reflection  of  the 
capsule,  which  invest  the  neck,  remained  uutorn  at  the 
time  of  the  accident,  but  subsequently  gave  way  as  the 
result  of  some  movement  of  the  fi'agments,  or  owing 
to  inflammatory  softening  of  their  structure  j  or  the 
fragments,  which  were  originally  impacted^  may  have 
become  loosened  and  separated. 

7.  Eversion  of  the  limb,  the  result  partly  of  mus- 
cular action,  but  mainly  of  the  weight  of  the  leg, 
which  causes  it  to  fall  or  roll  outwards  ;  in  exceptional 
cases  the  limb  is  found  to  be  inverted. 

8.  Loss  of  power  in  the  limb,  which  is  usually  com- 
plete. Occasionally,  when  the  periosteum  and  reflection 
of  the  capsule  which  invest  the  neck  of  the  bone  are 
untorn,  the  patient  may  be  able  to  raise  the  limb  and 
even  stand  or  walk  about,  though  with  considerable 
pain  and  diflicnlty. 

Union  in  tliis  fracture  is,  as  a  rule,  simply  fibrou.s, 
or  it  docs  not  occur  at  ail,  a  false  joint  forming 
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between  the  ends  of  the  bone ;  in  most  cases, 
osseous  union  only  occurs  if  impaction  is  present. 
This  result  is  proljably  owing  to  the  following  causes : 
1.  The  difficulty  of  keeping  the  fragments  in  perfect 
apposition  and  in  a  state  of  complete  rest.  2.  The 
presence  of  the  synovial  tluid  between  the  fragments. 
3.  The  small  supply  of  blood  to  the  upper  fragment, 
viz.  only  through  the  ligamentum  teres.  The  age  and 
feebleness  of  the  patient,  and  the  atrophy  and  im- 
paii'ed  nutrition  of  the  neck  of  the  bone  may  also  con- 
duce towards  the  same  I'esult. 

In  the  impacted  fracture,  which  is  much  less 
common,  the  lower  fi-agment  is  usually  driven  into  the 
upper  one,  i.e.  the  neck  of  the  bone  is  driven  into  the 
head. 

The  sipnp'.oms  are  not  so  well  marked  ;  there  is 
less  eversion  and  less  loss  of  power  in  the  limb,  so  that 
the  patient  sometimes  stands  or  walks,  though  with 
difficulty  ;  ci'epitus  is  absent,  and  the  shortening, 
which  is  present  to  the  extent  of  to  1  inch,  cannot  be 
made  to  disappear  on  extension,  unless  the  impaction 
is  broken  down  and  tiie  fragments  separated. 

Union  in  this  fracture  usually  takes  place  by 
osseous  tissue,  and  the  deformity  is  in  most  cases 
permanent. 

Extracapfsular  fraclure  of  the  neck  of  the 
femur  is  usually  the  result  of  direct  violence, and  though 
it  may  occur  at  any  age,  is  most  frequently  met  with  in 
males  under  fifty  years  of  age,  i.e.  during  middle  life. 
The  bone  is  broken  at,  or  just  outside,  the  line  of  inser- 
tion of  its  capsular  ligament,  and  in  most  cases  more  or 
less  splintering  of  the  great  trochanter  is  present,  for 
the  same  force  that  causes  the  fracture  also  drives 
the  neck  of  the  hone  into  the  cancellous  ti.ssue  at  the 
l)ase  of  the  trochanter  and  breaks  it  into  fragments. 
The  fracture  may  l)e  eitlier  impacted  or  non-impacted 
the  former  being  jiiost  common,  for  the  neck  very 
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fre({uent]y  remains  firmly  wedged  into  the  troclianter 
and  osseous  tissue  at  the  base  of  the  neck.  Owing  to  the 
fact  that  the  fracture  is  generally  the  result  of  direct 
violence,  e.g.  a  fall  on  the  hijj,  considerable  bruising 
and  swelling  of  the  soft  jiarts  is  usually  present  about 
the  joint. 

In  the  non-impacted  variety,  crepitus  is  very  dis- 
tinct, and  can  be  readily  felt  on  laying  the  hand  over 
the  troclianter,  especially  if  the  limb  is  rotated  at  the 
same  time  ;  shortening  is  present  to  the  extent  of  from 
1  to  2^  inches,  but  can  be  made  to  disappear  on 
making  extension  on  the  leg  ;  the  limb  is  everted. 

In  the  impacted  variety,  crepitus  is  absent,  unless 
considerable  force  is  used  and  the  fragments  are  sepa- 
rated ;  shortening  is  present,  but  does  not  usually 
exceed  an  inch,  and  cannot  be  made  to  disappear  on 
making  extension,  unless  the  impaction  is  broken 
down  ;  the  limb  is  almost  always  everted  ;  there  is  less 
loss  of  jjower  about  the  hip,  the  patient  being  some- 
times able  to  stand,  or  even  walk,  though  with  consi- 
derable pain  and  difficulty. 

Diag^iiosis. — An  impacted  fracture  differs  from  a 
non-imiMcted  in  the  following  points  :  1.  Crepitus  is 
absent.  2.  Shortening  is  usually  less  marked,  and 
does  not  disappear  on  traction  unless  the  fragments  are 
separated.  3.  There  is  less  loss  of  power  in  the  limb, 
and  the  patient  can  often  raise  it,  and  even  stand  or 
walk,  tliough  with  difficulty.  4.  Evidence  of  direct 
injury  to  the  soft  pai-ts  about  the  hip  is  more  commonly 
present.  5.  Inversion  of  the  limb,  though  rare,  is  more 
common  in  the  impacted  than  in  the  non-impacted 
variety.  ) 

Severe  contusions  of  the  hip,  when  accompanied  by 
aversion  and  loss  of  power  in  the  limb,  may  at  first 
sight  simulate  very  closely  a  fracture  of  the  neck  of  tlie 
femur ;  but  the  presence  of  shortening,  the  altered 
position  of  the  great  trochanter,  and  the  jiresence  of 
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crepitus  (unless  impaction  has  taken  place),  will 
usually  distinguish  a  fracture  from  a  contusion.  la 
exceptional  cases  and  especially  when  occurring  in  old 
persons,  a  contusion  of  the  hija  may  be  followed  after  a 
time  by  interstitial  absorption  of  the  neck  of  the  femur, 
and  under  these  circumstances  slight  shortening  of  the 
limb  may  gradually  be  produced. 

When  a  person,  the  subject  of  chronic  rheumatic 
arthritis  of  the  hip, receives  an  injury  to  the  parts  about 
the  jcint,  the  shortening  of  the  limb,  wliich  often  exists, 
and  the  presence  of  crepitus  from  the  rubbing  together 
of  osteophytes,  may  cause  the  condition  to  simulate 
fracture  of  the  neck  of  the  bone.  The  history,  how- 
ever, of  the  case,  the  fact  that  other  joints  are  frequently 
affected,  and  that  the  patient  suffered  from  pain  and 
stiffness  about  the  hip,  with  possibly  some  shortening 
of  the  limb  prior  to  the  accident,  will  usually  serve  to 
distinguish  the  true  nature  of  the  injuiy. 

From  a  dislocation  the  hip  a  non-impacted  frac- 
ture may  be  distinguished  by  the  presence  of  crepitus, 
the  mobility  of  the  limb,  and  the  fact  that  the  head  of 
the  bone  cannot  be  detected  in  any  of  the  situations  in 
which  it  would  be  found  in  that  injury.  In  impacted 
fracture  with  inversion  of  the  limb,  tlie  injury  may  be 
confounded  with  a  dorsal  or  sciatic  dislocation  of  the 
femur,  as  there  is  an  absence  of  crepitus,  the  move- 
ments of  the  joint  are  restrained,  and  the  position  of 
the  l(!g  issomcwliat  similar.  The  absence  of  the  head 
of  the  bone  from  tlie  dorsum  ilii  or  sciatic  notch,  and 
the  free  movement  of  the  limb,  especially  under 
anaesthesia,  will,  however,  usually  distinguisli  a  frac- 
ture. 

So|>:ii-:ilioii  of  iUv  upper  cpipliysis  of  the 

femur,  whicli  lies  completely  witliiu  the  joint,  has  been 
described,  but  is  of  somewhat  doulitful  occurrc'uco. 

Tre<Unie)d. — In  non-impacted  witracapsnlar  J'rac- 
lure   an   attempt  should   be   made   to   bring  the 
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fragments  into  apposition,  and  to  maintain  them  so, 
in  the  hope  that  osseoiis  union  will  occur.  To  effect 
this,  extension  should  be  apialied  to  the  limb  by- 
means  of  a  weight,  in  the  way  described  in  cases  of 
fracture  through  the  shaft  (page  72)  ;  tlie  joatient 
should  be  kept  in  bed  for  six  or  eight  weeks,  and 
some  form  of  support  or  stiff  bandage  afterwards 
woni  for  about  the  same  period.  As,  however,  this 
injury  is  usually  met  ^vith  in  old  jiei'sons,  who  in 
many  cases  will  not  bear  long  confinement  in  the 
recumbent  position,  o^ving  to  a  tendency  to  tlie  for- 
mation of  bed-sores  or  the  supervention  of  hypostatic 
pneumonia,  it  will  often  be  necessary  after  two  or 
three  weeks,  or  even  less,  to  allow  them  to  get  about 
on  crutches,  wearing  either  a  stifl"  bandage  or  a 
Thomas's  splint,  such  as  is  often  used  in  cases  of 
morbus  coxre ;  under  these  circumstances  the  union 
will  probably  be  fibrous,  and  the  patient  will  in  con- 
sequence be  left  with  a  weak  or  shortened  limb,  more 
or  less  lame  for  the  remainder  of  life.  Some 
surgeons,  instead  of  employing  any  special  apparatus, 
simply  support  the  limb  on  jdIHows,  or  between  sand- 
bags ;  others,  again,  make  use  of  the  double  inclined 
plane. 

In  non-im,pacted  extracapsular  fracture,  extension 
by  means  of  a  weight  (page  72)  should  always  be 
employed,  and  in  cases  where  there  is  much  splinter- 
ing of  the  ends  of  the  bone,  a  bandage  round  the 
hips  will  often  be  found  useful  in  keeping  the  fragments 
in  aj)position.  Firm  osseous  union  will  almost  always 
take  place. 

In  impacted  fractures  of  the  neck  no  attempt  should 
be  made  (especially  in  tlie  intracapsular)  to  loosen 
the  fragments  and  restore  the  limb  to  its  proper  length. 
Osseous  union  generally  results,  even  in  old  jjeople, 
but  the  limb  is  left  permanently  sliortened,  and  usually 
somewhat  everted.    All  that  is  necessary  is  to  keep 
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the  part  at  rest  by  means  of  a  long  outside  splint, 
no  extension  being  required,  unless  with  the  object 
of  keeping  the  limb  level  and  parallel  with  its  fel- 
low. 

Great  ti-oeliaiitor. — Separation  of  tlie  great 
trochanter  is  met  with  as  an  independent  injury, 
and  also  as  a  complication  of  extracapsular  fracture. 
When  occurring  by  itself,  the  symjjtoms  of  this  injury 
are  mobility  of  the  trochanter,  with  crepitus,  which 
is  usually  distinct,  unless  the  trochantec  is  drawn 
upwards  and  backwards  on  to  the  dorsum  ilii,  where  it 
may  form  a  distinct  projection  ;  more  or  less  pain  and 
swelling  are  present  about  the  hip,  as  the  fracture  is 
always  the  result  of  direct  violence.  If  accompanied 
by  fracture  of  the  neck  of  the  femur,  evidence  of  that 
injury  will  also  be  present. 

Separation  of  the  epiphysis  of  the  gi-eat  trochan- 
ter is  rarely  met  with. 

Treatment. — A  bandage  round  the  hip,  or  some 
form  of  cap  moulded  to  the  part,  will  generally  be 
found  useful  in  keeping  the  fragment  in  position  ;  the 
limb  should  also  be  kept  at  rest  by  means  of  a  long 
outside  splint. 

Slinft. — The  shaft  of  the  femur  may  be  fractured 
at  any  part  of  its  course,  its  middle  third  at  a  variable 
level  being  the  conmionest  situation.  The  line  of 
fracture  may  l)e  eitlicr  transverse  or  oblique,  and,  in 
exceptional  cases,  longitudinal  and  almost  parallel 
with  the  long  axis  of  the  bone,  or  even  of  a  sjiiral 
nature.  The  injury,  which  is  usually  tlie  result  of 
indirect  violence,  is  accompanied  by  well-marked 
symptoms  ;  there  is,  as  a  rule,  considerable  shortening 
with  eversion  of  the  limb,  loss  of  power,  increased 
mobility,  and  crejiitus ;  more  or  less  deformity,  due 
to  the  displacement  of  tlie  fragments,  is  usually  pre- 
sent. 

In  tli<!  ujiper  third,  where  tlie  line  of  fracture  is 
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often  oblique,  the  upper  fragment  is  drawn  forwards 
and  outwards,  and  also  everted,  while  the  lower  one 
is  drawn  upwards  and  inwards,  so  that  its  fractured 
end  lies  above,  behind,  and  to  the  inner  side  of  that 
of  the  upper  one ;  rotation  outwards  of  the  lower 
fragment  is  almost  always  present. 

In  the  middle  third  the  displacement  is  often 
much  the  same,  though  it  will  vary  somewhat  with 
the  obliquity  of  the  fracture. 

In  the  lower  third  the  upper  fragment  is  drawn 
slightly  forwards  and  inwards,  the  lower  one  uj^wards 


Fig.  11. — Extension  Tjy  "Weigbt. 


and  backwards,  behind  the  lower  end  of  the  upper 
fragment. 

Treatment. — Fracture  through  the  shaft  of  the 
femur  may  be  treated  in  many  different  ways. 

Extension  by  a  weight  (Fig.  11)  is  a  plan  very 
universally  adopted  at  the  present  day.  A  long  strip 
of  plaister  is  applied  to  each  side  of  the  leg  as  high  as 
the  knee,  a  loop  being  left  beneath  the  sole  of  the 
foot ;  it  is  kept  in  place  by  short  pieces  of  strapping 
which  encircle  the  leg  transversely,  and  over  these  a 
bandage  should  be  carried  from  the  toes  up  to  the 
knee,  in  order  to  fix  the  strapping  and  at  the  same 
time  prevent  any  swelling  of  the  foot.  To  prevent 
the  strapping  from  cliafing  the  skin,  a  thin  flannel  or 
domette  bandage  may  be  first  applied  to  the  limb  be- 
neath it.  To  obtain  a  firmer  hold  on  the  limb,  some  sur- 
geons carry  the  longitudinal  strips  of  strapping  above 
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tlie  knee,  but  not  so  high  as  the  seat  of  fracture  :  to 
fix  them,  several  turns  of  a  bandage,  or  one  or  two 
pieces  of  strapping  (not  applied  too  tightly),  are  then 
carried  round  the  lower  part  of  the  thigh,  just  above 
the  patella.  By  this  means  there  is  less  chance  of 
the  strapping  slipping,  and  as  extension  is  made  from 
the  lower  part  of  the  thigh  as  well  as  from  the  leg, 
there  is  less  strain  on  the  knee  than  if  extension  is 
made  from  the  leg  alone. 

A  piece  of  wood  (in  length  from  one  to  two 
inches  greater  than  the  distance  between  the  mal- 
leoli) should  be  fixed  transversely  m.  the  loop 
left  beneath  the  sole,  so  as  to  form  a  kind  of 
stin'up,  and  take  off  all  pressure  from  tlie  sides  of 
the  foot  and  ankle.  A  strong  cord  is  fastened  by  one 
end  to  the  centre  of  the  stirrup,  and  carried  over  a 
pulley  arranged  at  the  foot  of  the  bed.  A  weight, 
varying  in  an  adult  from  five  to  twelve  pounds  or 
more,  is  attached  to  the"  other  end  of  the  cord  ;  this, 
if  it  acts  in  a  line  with  the  axis  of  the  limb,  will  make 
extension  on  the  lower  fragment,  and  thus  overcome 
the  contraction  of  the  muscles,  wliicli  tend  to  draw  it 
upwards.  Counter-extension  may  be  made  by  a 
perineal  band  attached  above  to  the  head  of  the  bed, 
but  in  most  cases  the  weight  of  the  patient's  body 
will  be  sufficient,  if  the  foot  of  the  bed  is  slightly 
raised.  To  steady  the  liml),  a  long,  straight,  outside 
splint  should  be  applied,  reaching  from  the  side  of  the 
chest  to  the  foot,  and  three  short  splints,  fixed  by 
means  of  straps  (so  they  are  readily  removable  for  the 
purpose  of  examining  tlie  fracture)  to  the  front,  back, 
and  inside  of  the  thigh,  will  also  bo  useful  in  assisting 
to  maintain  the  fragments  in  position.  Tlie  tendency 
to  eversion  of  the  limb  should  be  prevented,  either  by 
fixing  a  horizontal  cro.ss  bar  to  tlie  lower  end  of  the 
long  splint,  or  by  laying  a  sand-bag  along  its  outei 
side. 
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Elastic  extension  is  a  modiiica-tion  of  the  preced- 
ing method  ;  one  end  of  a  piece  of  strong  indiarubber 
tubing  being  attached  to  the  stirrup,  the  other  end  to 
the  lower  extremity  of  a  Listen's  long  splint,  counter- 
extension  being  made  by  a  perineal  band,  as  in  the 
manner  next  described. 

Liston's  long  splint  and  perineal  band  (Fig.  12)  is 
much  less  frequently  used  at  the  present  time  than 
it  was  some  years  ago.  A  long,  straight  splint, 
notched  at  its  lower  end,  and  reaching  from  the  axilla 
to  about  four  inches  below  the  sole,  is  first  fixed  to  the 
foot  and  ankle   by    a   figure  of  8  bandage,  which 


Pig.  ]2. — Liston's  Long  Splint. 


])asses  through  the  notches  at  its  lower  extremity. 
The  fragments  having  been  brought  into  position  by 
traction  on  the  leg  and  splint,  counter-extension  is 
made  by  means  of  a  perineal  band,  i.e.  a  well-padded 
bandage,  which  passes  in  front  of  the  groin  and  behind 
the  buttock,  and  the  ends  of  which  are  passed  through 
two  holes  at  the  upper  end  of  the  splint,  where  they 
are  securely  tied  and  tightened  up  from  time  to  time, 
as  the  bandage  becomes  slackened. 

This  method  has  several  disadvantages  as  com- 
pared  with  extension  by  a  weight,  for  the  jiressure  of 
the  perineal  band  is  very  liable  to  produce  excoriation 
of  the  skin,  and  its  application  is  often  painful. 
Traction  being  made  merely  from  the  foot  and  ankle, 
considerable  pressure  is  exerted  ujion  those  parts,  and 
at  the  same  time  the  foot  becomes  extended,  so  that 
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not  only  is  the  position  irksome,  but  it  is  often  fol- 
lowed by  stiffness  and  weakness  of  the  ankle  joint  from 
stretching  of  its  anterior  ligament.  When  a  weight  is 
employed  the  perineal  band  is  not  required,  extension 
is  made  from  each  side  of  the  leg,  and  the  foot  remains 
at  a  right  angle  with  the  leg,  in  a  position  which  is 
comfortable  for  the  patient,  and  not  likely  to  be  fol- 
lowed by  stiffness  of  the  joint. 

Desault's  long  splint  differs  from  Liston's  in  the 
fact  that  its  lower  extremity,  instead  of  being  notched, 
has  a  lateral  focrt  piece. 

Vertical  extension  (Fig.  13),  recommended  by 
Bryant,  is  very  useful  in  the 
case  of  young  children,  where  it 
is  always  difhcult  to  keep  the 
apparatus  employed  free  from 
contact  ^vith  urine  and  fajces. 
In  this  method,  both  lindjs  are 
swung  at  a  right  angle  to  the 
trunk  from  a  bar  fixed  over  the 
bed,  the  weight  of  the  body  act- 
ing as  a  counter-extending  force. 

A  Macintyre's  s|)lint  (Fig. 
14),  or  the  double  inclined 
plane,  will  often  be  found  use- 
ful in  fractui-e  through  the  upper 
third  of  th(;  shaft,  whore  the 
upper  fragm(Mit  is  tilted  for- 
wards ;  and  again  in  fracture 
thi-ough  the  lower  third,  where 
the  lower  fi-agmcnt  is  drawn 
backwards. 

Another  plan  of  treatment, 
.sometimes  adopted  under  simil;ir  circumstances,  con- 
sists in  flexing  the  thigh  upon  the  truidc  almost  to  a 
right  angle,  and  the  leg  upon  the;  thigh  ;  the  lind)  is 
then  laid  on  its  outer  side  on  an  angular  splint,  which 
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reaches  from  the  hip  to  the  ankle,  and  several  short 
splints  are  also  applied  round  the  thigh. 

Ericlisen  advocates  putting  up  the  limb  at  once  in 
some  immovable  apparatus,  e.g.  a  starch  bandage  with 
a  thick  layer  of  cotton  wadding  beneath  ;  this  should  be 
cut  up  and  trimmed  on  the  second  or  third  day,  and  then 
re-a^jplied.  The  advantage  of  this  method  is  that  the 
patient  may  leave  his  bed  and  get  about  on  crutches 
after  three  or  four  days. 

Space  prevents  more  than  a  brief  reference  to 
the  numerous  other  plans  of  treating  this  fracture,  viz.  : 

Nathan  Smith's  anterior  splint,  a  wire  splint 
applied  to  the  front  of  the  leg  and  thigh,  reacliing 


rig.  14.— Macintyre'S  SpHnt, 


from  the  foot  to  the  groin,  and  by  means  of  which  the 
limb  is  swung. 

Hodgen's  splint,  where  the  limb  is  supported  on  a 
cradle  composed  of  cotton  sacking  attached  to  two 
lateral  bars  of  strong  wire,  which  reach  from  the  upper 
part  of  the  thigh  to  beyond  the  foot ;  the  cradle  is 
swung  from  an  Upright  post  at  the  foot  of  the  bed,  and 
traction  is  made  iipon  the  cradle,  which,  in  its  turn, 
makes  extension  on  the  leg  by  means  of  strapping 
attaching  the  leg  to  the  lower  cross  bar  of  the  cradle, 
which  projects  for  some  inches  beyond  the  sole  of  the 
foot. 

Thomas's  splint,  one  similar  to  that  used  'u\  cases 
of  disease  of  the  knee  joint  being  sometimes  employed, 
along  with  four  short  splints  round  the  thigh  itself. 

Hammond's  double  splint,  consisting  of  two  long 
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straight  splints,  applied  to  the  outside  of  both  limbs, 
and  connected  by  a  cross  bar  below  the  feet. 

Br\'ant's  double  splint,  similar  to  that  employed  in 
cases  of  disease  or  excision  of  the  hip. 

In  fracture  through  the  shaft,  union  is  generally 
effected  in  al)out  eight  weeks  in  the  case  of  adults,  but 
it  is,  as  a  rule,  advisable  to  wear  some  form  of  stiff 
bandage  for  at  least  twelve  weeks.  In  many  instances 
some  slight  shortening  of  the  limb  will  remain,  even 
after  the  most  careful  treatment. 

Liow  er  extremity. — Fracture  through  the  lower 
end  of  the  femur  may  be  siipracoiidyloid,  i.e.  just 
above  the  condyles  and  not  involving  the  knee  joint. 
The  symptoms  are  very  similar  to  those  of  fracture 
through  the  lower  third  of  the  shaft,  the  lower 
fragment  being  drawn  backwards  by  the  gastrocnemius, 
so  that  its  fractured  end  forms  a  projection  at  the 
upper  part  of  the  popliteal  space. 

Very  frequently  the  joint  is  involved,  the  line  of 
fracture  being  oblique,  and  running  across  either 
condyle,  or  through  the  intercondyloid  space ;  or  it 
may  be  T-shaped,  running  transversely  above  the 
condyles  and  also  between  them  into  the  joint.  Under 
these  circumstances  considerable  swelling  of  the 
joint  is  usually  present,  owing  to  effusion  of  blood  and 
fluid  into  its  interior  ;  crepitus  and  abnormal  mobility 
can  be  readily  detected  on  moving  the. joint,  or  upon 
grasping  the  condyles  and  moving  them  upon  one 
another ;  when  the  condyles  are  separated,  some  in- 
crease in  the  breadth  of  the  lower  end  of  the  femur  is 
often  apparent ;  in  addition  there  will  be  jiain,  loss  of 
i  ])0wcr,  etc.,  in  the  limb. 

Separation  of  t/ie  loioer  epiphysis  is  sometimes 
met  vvitli  in  young  sulijects  ;  the  symptoms  are  identi- 
cal with  those  of  supracondyloid  fracture,  except  that 
crepitus  is  less  distinct  or  absent,  owing  to  tlic 
smoother  nature  of  tiie  surface  of  the  fragments. 
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This  injury  is  liable  to  be  followed  by  some  arrest  in 
the  growth  of  the  lower  end  of  the  femur. 

Treatment.  —  In  supracondyloid  fractm-e,  or  in 
separation  of  the  epiphysis,  when  the  lower  fragment 
is  drawn  backwards,  the  double  inclined  plane,  or  a 
Macintyre's  splint,  will  be  found  iiseful ;  when  the 
deformity  cannot  be  overcome  by  flexing  the  knee  in 
this  way,  division  of  the  tendo  Achillis,  as  recommended 
by  Bryant,  may  be  required  in  order  to  relax  the 
gastrocnemius,  the  limb  being  afterwards  put  up  in 
the  same  manner,  or  with  extension  by  a  weight,  as  in 
fracture  through  the  shaft. 

In  cases  of  fracture  through  the  coiidyles  involving 
the  knee  joint,  the  limb  should  be  fixed  on  a  straight 
back  splint,  and  the  accompanying  synovitis  treated 
with  some  cooling  lotion  ;  lateral  pressure,  by  means 
of  side  splints,  will  often  assist  in  keeping  the  frag- 
ments in  apposition.  Passive  movement  should  be 
commenced  in  about  six  weeks,  otherwise  considerable 
stiffness  of  the  joint  will  probably  result. 

In  cases  of  compound  fracture  involving  the  knee 
joint,  amputation  will  often  be  required  ;  the  surgeon 
must,  however,  be  guided  by  the  age  and  general  con- 
dition of  the  patient,  as  well  as  by  the  severity  of  the 
local  injury. 

The  Patella. 

Fractures  of  the  patella  maj'^  be  transverse,  oblique, 
vertical,  or  star-shaped,  and  comminuted. 

Transverse  fracture,  the  commonest  variety,  is 
generally  the  result  of  muscular  action,  the  bone  being 
snapped  across  the  condyles  of  the  femur  by  a  sudden 
and  forcible  conti'action  of  the  qunib-iceps  extensor, 
Avhen  the  knee  is  bent,  as  during  an  attempt  to  save 
the  body  from  falling  backwards ;  in  many  cases  the 
line  of  fracture  is  not  directly  transverse,  but  some- 
what oblique. 
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Vertical  and  comminuted  fractures  are  always  due 
to  direct  violence,  e.g.  a  fall  or  blow  upon  the  knee. 

Syinptoaiis. — In  transverse  and  slightly  oblique 
fracture  there  is  usually  more  or  less  separation  of 
the  fragments,  increased  on  bending  the  knee,  the 
upper  one  being  drawn  away  from  the  lower  by  the 
muscles  attached  to  it ;  if  seen  directly  after  the 
accident,  a  distinct  gap  or  depression  will  often  be 
found  in  front  of  the  joint  between  the  fragments,  and 
at  the  bottom  of  this  the  condyles  of  the  femur  can 
sometimes  be  felt.  There  is  inability  to  stand  and 
extend  or  raise  the  leg  ;  crepitus  cannot  be  distin- 
guished unless  the  ujDper  fragment  is  drawn  down  and 
brought  into  apposition  with  the  lower  one.  If  some 
hours  have  elapsed,  an  effusion  of  blood  (ha'marthrosis) 
or  synovial  fluid,  or  a  mixture  of  both,  takes  place 
into  the  interior  of  the  joint,  which  l)ecomes  swollen 
and  distended,  and  under  these  circumstances  the 
depression  between  the  two  fragments,  which  become 
more  widely  separated,  disappears,  and  may  be  replaced 
by  a  distinct  bulging  ;  at  the  same  time  tlie  joint 
becomes  more  or  less  hot  and  inflamed,  and  evidence 
of  synovitis  appears.  In  exceptional  cases,  where  thei'e 
is  no  laceration  of  the  periosteum  and  fibrous  tissue 
investing  and  overlyiiig  the  patella,  separation  of  the 
fragments  may  not  occur. 

In  vertical  and  comminuted  fractures  thei'e  is 
iisually  little  separation  of  the  fragments,  and  under 
these  circumstances  crepitus  can  be  readily  detected. 

Mode  of  union. — In  vci-tical  and  comminuted 
fractures,  aiifl  in  tnmsverse,  when,  owing  to  the  peri- 
osteum remaining  untorn,  there  is  little  or  no  separation 
of  the  fragments,  osseous  union  as  a  rule  readily  takes 
place. 

Tn  most  cases,  however,  of  transverse  fracture, 
difhcnlty  is  expcirienced  in  keeping  the  fr.agments  in 
immediate  ajiposil  ion,  for  one  or  more  of  the  following 
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reasons^;  viz.  1.  The  contraction  of  the  quadriceps 
extensor  drawing  away  the  ujDper  fragment.*  2. 
Accumulation  of  13uid  (blood  or  synovial)  in  the  joint, 
distending  it  and  consequently  tending  to  sepai-ate  the 
fragments.  (That  this  is  so,  is  proved  by  the  fact  that 
the  difficulty  in  approximating  them  is  usually  in  pro- 
portion to  the  amount  of  swelling. )  3.  Interposition 
of  blood  clot,  Or  of  the  fibrous  and  aponeurotic  struc- 
tures which  overlie  the  patella,  between  the  frag- 
ments. 

The  result  is  that  union  is  generally  effected  by 
fibrous  tissue,  and  as  this  usually  tends  to  yield  and 
stretch,  the  fragments  of  bone  become,  after  a  time, 
separated  from  one  another,  often  to  the  extent  of 
several  inches,  so  that  a  weakened,  and  in  some  cases 
a  more  or  less  useless,  limb  remains.  In  exceptional 
cases,  even  when  the  fracture  is  treated  in  the  ordinary 
way  by  means  of  splints,  true  osseous  union  is  said  to 
occur ;  but  this  result  is  extremely  rare  unless  the 
joint  is  opened  and  the  fragments  wired  together  in 
the  way  described. 

Treatment. — In  vertical  and  comminuted  fi-ac- 
tures,  where  there  is  not  usually  much,  or  any,  separation 
of  the  fragments,  the  limb  should  be  kejjt  on  a  straight 
back  splint,  and  some  cooling  lotion  applied  over  the 
knee. 

In  transverse  fi'acture,  where  the  fragments  are 
generally  widely  separated,  some  means  must  be  taken 
to  bring  them  into  apposition  and  to  maintain  them 
so,  in  the  hope  that  close  fibrous,  if  not  osseous,  union 
will  result. 

The  leg  should  be  extended  on  the  thigh,  and  the 
thigh  flexed  on  the  trunk,  by  means  of  a  long  back 

*  According  to  Mr.  J.  Hutchinson,  sjiasm  of  the  mu.scles  only 
causes  sei)aration  at  tlio  moment  of  tlie  accident ;  .is  soon  as  the 
limb  is  at  rest  in  bed.  its  agcucy  cuds  (Brit.  Med.  Journal, 
Nov.  10,  1881).  - 
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splint  with  a  foot  piece,  the  lower  end  of  which  is 
raised,  in  order  to  relax  the  rectus  mnscle,  which,  if  it 
remains  contracted,  helps  to  draw  aAvay  the  upper 
fragment.  Some  surgeons,  on  the  other  hand,  keep  the 
limb  in  a  horizontal  position,  believing  that  the  muscle 
soon  becomes  relaxed  and  ceases  to  act. 

If  seen  immediately  after  the  accident,  and  before 
any  eflusion  has  taken  place,  the  fracture  may  be  put 
up  at  once ;  if,  however,  some  interval  has  elapsed 
and  the  joint  lias  become  swollen  and  painful,  the 
necessary  pressure  could  not  at  once  be  borne.  Under 
these  circumstances  an  ice  bag  or  an  evaporating  lotion 
should  be  applied  to  the  knee,  and  then  in  the  course 
of  a  few  days,  when  the  inflammatory  .symptoms  have 
subsided,  some  means  must  be  adopted  to  bring  the 
fragments  into  apposition. 

Tlie  usual  plan  is  to  draw  down  the  upper  frag- 
ment by  a  broad  strip  of  strapping,  carried  across  the 
limb  just  above  it,  and  then  diagonally  downwards 
and  forwards  round  the  splint ;  a  pad  of  lint  should 
be  interposed  between  the  strapping  and  the  limb 
above  the  upper  fragment,  so  as  to  assist  in  pressing 
it  downwards  and  at  the  same  time  prevent  idceration 
of  the  akin  from  the  pressure  of  the  strapping  directly 
ujion  it.  Another  strip  of  strapping  should  be  then 
carried  in  the  )-(!vcrse  direction  round  the  lower  frag- 
ment and  s|)lint,  and  in  this  way  the  two  fragments 
can  genfM-.illy  be  brought  into  ap]iosition  with  one 
another. 

To  fix  the  strapping,  a  fig\ii-e  of  8  bandage 
shovdd  be  carried  al)Ove  and  Ijclow  the  knee,  and  to 
prevent  both  bandage  and  strapping  from  nli|>ping, 
notches  may  be  cut,  or  two  nails  fixed,  on  either  side 
of  the  s[)liiit  above  and  below  the  centre  of  the  joint. 
In  ca-ses  where  the  edges  of  the  fragments  tilt  for- 
wards and  tend  to  .separate,  a  third  piece  of  strapping, 
carri(;d  transver.sely  round  the  limb,  directly  over  the 
G— 21 
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fragments,  with  a  pad  of  lint  intervening,  will  some- 
times be  found  useful. 

The  splint  should  be  kept  applied  for  six  to  eight 
■weeks ;  at  the  end  of  this  period  it  may  be  left  off, 
and  the  patient  allowed  to  get  about  on  crutches, 
wearing  a  stiff  bandage  to  prevent  any  flexion  of  the 
joint.  This  should  be  worn  for  from  three  to  six 
months  ;  and  then,  if  fii'm  union  appears  to  have  taken 
place,  the  patient  may  begin  to  very  gradually  bend 
the  knee.  In  most  cases,  however,  the  knee  will  be 
left  more  or  less  permanently  weakened,  as  the  uniting 
medium,  which  is  usually  fibrous,  generally  tends  to 
yield ;  under  these  circumstances,  if  a  leather  knee- 
cap is  worn,  it  will  afford  consideraV)le  support,  and 
materially  increase  the  usefulness  of  the  limb. 

Many  other  plans  of  treatment  may  be  adopted  with 
the  object  of  bringing  the  fragments  into  apposition  ; 
instead  of  ordinary  strapping,  indiarubber  bands  are 
sometimes  used  ;  leather  straps  may  be  passed  trans- 
versely round  the  limb  above  and  below  the  fragments, 
and  then  approximated  by  means  of  longitudinal  straj)sj 
a  piece  of  strapping  may  be  fixed  round  the  limb  above 
the  \ipper  fi-agment,  and  traction  downwards  made 
upon  it,  by  means  of  elastic  extension,  or  by  a  cord 
and  weight  suspended  over  a  pulley  at  the  bottom  of 
the  bed. 

Another  method  consists  in  applying  a  long  strip 
of  strapping  to  the  front  of  the  limb,  and  fixing  it  by 
transverse  slips  and  a  bandage,  a  loop  being  left  free 
over  the  knee;  jiads  of  lint  are  placed  beneath  the 
strai)ping,  above  and  below  the  fragments  of  the 
patella.  A  ])iece  of  stick  is  passed  through  the  looij, 
■which  is  then  twisted  up  until  the  fragments  are 
drawn  into  apposition. 

Malgaigne's  hooks  are  not  often  employed  at  the 
present  day,  on  account  of  the  pain  and  irritation, 
with  a  tendency  to  suppuration,   which  they  often 
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produce.  They  consist  of  a  pair  of  double  liooks,  which 
are  passed  through  the  skiu,  fixed  in  the  two  frag- 
ments, and  then  ai:)i)roxiniated  by  means  of  a  screw 
w  orked  with  a  key.  A  modification  of  this  plan  is, 
however,  sometimes  adopted,  the  hooks  being  fixed 
into  pieces  of  strapping  jiassed  round  the  limb  above 
and  lielow  the  fragments,  instead  of  into  the  skin  and 
bone  itself. 

Some  surgeons  put  up  the  limb  at  once,  or  as  soon 
as  the  swelling  has  subsided,  in  a  stifl'  bandage,  the 
fragments  having  been  first  brought  together  by  strips 
of  strapjung  in  the  way  described.  Tlie  advantage  of 
this  njctliod  is  that  it  does  not  necessitate  confine- 
ment to  bed,  the  patient  being  able  to  get  about 
on  crutches  after  a  few  days. 

When  the  joint  is  distended  with  fluid,  another 
plan  consists  in  drawing  ofi'  tlie  fluid  with  an  as- 
pirator, instead  of  waiting  for  it  to  become  absorbed. 
Care  should  always  be  taken  that  the  instruments 
used  are  perfectly  clean,  and  it  is  advisable  that 
the  opei-ation  should  be  performed  with  careful  anti- 
septic precautions. 

Subcutaneous  division  of  tlie  in.sertion  of  the  quad- 
ricei)S  extensor  into  tlie  ])atella,  as  well  as  of  the  liga- 
mcntum  patelhe,  has  also  been  adopted  in  a  few  cases 
with  the  ol)ject  of  ensuring  perfect  apjwsition  of  the 
fragments. 

Laying  open  the  joint  and  wii-ing  the  fragments  has 
recently  been  advocated  by  Sir  Josepli  Listci',*  and  is 
a  plan  of  treatment  which  has  now  lieen  adopted  in  a 
large  ruunber  of  cases  with  considerable  success. 

The  o]>er;i,tion,  wliich  sliould  always  l)c  carricul 
out  under  the  most  careful  antiseptic  precautions,  is 
performed  in  tlie  following  way  :  A  longitudinal 
incision  is  made  over  the  centre  of  the  joint,  whieh 
is  opened,  and  the  fragments  of  the  '  i)atella  are 
*  JJi  it.  Mi'd.  Jonrna!,  1883  ;  vol.  i.,  p.  855. 
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exposed ;  any  blood  clot  which  is  present  in  the 
joint  or  between  the  fragments  is  tinned  out,  and 
the  fragments  tliemselves  are  cleai'ed  of  the  aponeurotic 
and  fibrous  tissue,  which  is  often  found  lying  in  be- 
tween and  over  their  broken  surfaces.  Each  fragment 
is  then  boiled  obliquely  with  a  drill,  taking  care  not  to 
reach  its  cartilaginous  surface.  Sutures  of  silver  wire 
are  then  passed  through  the  drill  holes,  and  the  frag- 
ments having  been  drawn  together,  the  ends  of  the 
wire  are  twisted,  cut  short,  and  then  hammered  down 
on  the  bone,  where  they  may  be  allowed  to  remain 
permanently,  without  causing  any  irritation.  Free 
drainage  should  be  provided  for  by  the  insertion  of 
tubes  in  openings  made  at  the  back  of  the  joint  on 
either  side. 

If  all  goes  well,  firm  bony  union  will  result,  and 
the  movements  of  the  joint  will  be  more  or  less  com- 
pletely restored.  The  operation,  liowever,  is  one 
which  should  not  be  lightly  undertaken,  nor  without 
the  most  careful  antiseptic  precautions ;  it  should 
always  be  borne  in  mind  that  the  usual  plans  of  t^at- 
ment,  if  carefully  cariied  out,  give,  as  a  rule,  ver^^  fair 
results.  Wiring  the  fragments  has  in  several  cases 
been  followed  by  suppuration  in  the  joint,  and,  as  a 
consequence,  the  limb,  and  even  the  patient's  life,  have 
been  lost;  or  if,  after  this  complication  {i.e.  svippura- 
tion),  recovery  has  taken  place,  the  knee  has  been  left 
more  or  less  completely  anchylosed. 

The  o]3eration  is  therefore,  perhaps,  more  ajiplic- 
able  for  old  cases  of  fracture,  where,  in  consequence  of 
the  fibrous  tissue,  by  which  union  has  been  efJ'ected, 
having  given  way,  the  fragments  have  become  separ- 
ated, and  the  limb  in  consequence  rendered  more  or 
less  useless.  Under  these  circumstances  the  fragments 
should  bo  exposed,  and  their  broken  surflxces  refreshed 
and  brought  together  with  silver  sutures  in  the  way 
described. 
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The  Leg. 

Tibia  and  filtiila. — Fractures  of  the  tibia  and 
fibula  are  of  frequent  occurrence,  it  being  more  com- 
mon for  botli  bones  to  be  broken  than  for  one  to  be 
fractured  by  itself.  When  due  to  indirect  violence, 
the  most  common  cause  of  fracture  in  this  situation, 
the  tibia  usually  gives  way  at  its  weakest  part,  i.e. 
about  its  lower  third,  and  the  fibula  at  a  slightly 
higher  level ;  when  due  to  direct  violence,  the  bones 
are  broken  at  the  spot  where  the  violence  acts.  In 
some  cases,  and  especially  when  involving  the  upper 
part  of  the  bone,  the  line  of  fracture  is  transverse,  and 
under  these  circumstances  the  displacement  of  the 
fragments  is  often  very  slight.  Much  more  commonly 
the  line  of  fracture  is  oblique  from  above  and  behind 
downwards  and  forwards,  and  from  without  inwards, 
so  that  the  upper  fragment  projects  forwards  beneath 
'the  skin  (often  piercing  it, and  rendering  the  fracture 
compound),  the  lower  fragment  being  drawn  upwards 
behind  it  by  the  muscles  of  the  calf. 

The  symptoms  of  this  injury  are  usually  mani- 
fest ;  in  transverse  fracture  there  is  often  very  little 
deformity,  but  when  it  is  oblique  there  will  be  the 
sharp  projection  of  the  upper  fragment  beneath  the 
skin,  witli  mobility,  crepitus,  pain,  and  loss  of  power 
in  the  h^g. 

In  fracture  of  the  tibia  alone,  which  is  often  the 
result  of  direct  violence,  the  line  of  fracture  is  fre- 
quently tran.sverse,  and  under  these  circumstances  the 
.symptoms  may  not  be  vcn-y  obvious,  for  the  libula, 
remaining  unbroken,  acts  as  a  splint,  and  Vends  to  pre- 
vent much  displacement  from  taking  place  ;  in  most 
cases,  liowever,  crepitus  can  lie  detected  on  manipu- 
lating th(!  limb,  and  upon  running  the  (iiigor  along 
the  sul)(uitaneous  edge  of  the  til^ia  some  slight  irregu- 
larity can  usually  be  detected  at  tlie  seat  of  fracture. 
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Fracture  of  the  internal  malleolus  is  a  comuion 
complication  of  Pott's  fracture  of  the  fibula. 

Separation  of  the  upper  and  lower  epiphyses  of  the 
tibia  are  described  as  rare  injuries. 

Fracture  of  the  filmla  alone  is  often  met  M'ith  as 
the  result  of  indirect  violence,  the  bone  usually  giving 
way  through  its  lower  third  ;  less  frequently  it  is  due 
to  direct  violence,  the  fracture  then  taking  place  at 
the  spot  where  the  force  acts. 

The  symptoms  of  this  injury  are  often  obscure,  for 
there  is  usually  very  little  displacement  of  the  frag- 
ments, and  the  patient  can  occasionally  walk  without 
much  pain  or  difficulty.  Crepitus  and  mobility  can, 
however,  usually  be  detected,  if  pressure  is  made 
alternately  on  either  side  of  the  suspected  seat  of 
fracture,  or  if  the  foot  is  rotated  with  one  hand,  while 
the  fingers  of  the  other  are  jslaced  over  the  point 
where  the  bone  is  broken. 

Pott's  fracture  is  the  term  applied  to  a  fracture 
of  the  lower  end  of  the  fibula,  associated  with  a  disloca- 
tion outwards  of  the  foot  at  the  ankle  joint.  In  tliis 
injury,  which  is  usually  the  result  of  a  sudden  slip  or 
twist  of  the  foot  outwards,  the  bone  is  broken  from 
two  to  four  inches  above  its  lower  extremity,  the  ends 
of  the  fragments  being  driven  inwards  ;  the  articular 
surface  of  the  astragalus  is  displaced  from  the  tibia., 
the  foot  being  dislocated  outwards  at  the  ankle  joint ; 
in  some  cases  the  inner  malleolus  of  the  tibia  is  also 
fractured,  in  otliers  the  internal  lateral  ligament  is 
ruptured. 

The  signs  of  this  injury  are  usually  ol)vious  ;  a 
well-marked  depression  can  be  felt  at  the  seat  of  the 
fracture  of  the  filjula  ;  tlie  foot  is  twisted  outwards, 
and  its  solo  is  everted  by  the  peronei,  owing  to  tlie 
fact  that  the  fibula  no  longer  oilers  any  resistance  to 
their  contraction  ;  the  inner  malleolus,  if  unbroken, 
projects  prominently  beneath  the  skin  ;  if  separated 
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tlie  detached  fragment  can  be  readily  felt,  with  a 
depression  above  it,  and  crepitus  is  easily  obtained  ; 
the  heel  is  drawn  up  by  the  muscles  of  the  calf 
(Fig.  15). 

Dupiiytrcii's  fi'acturc  of  f  lic  fibula  is  a  rare 
injury,  in  which  there  is  not  only  fracture  of  its  lower 
extremity,  but  also  laceration  of  ^ 
the  strong  inferior  tibio-filailar 
ligaments  (which  remain  intact 
in  Pott's  fi'acture)  ;  in  some 
cases,  a  slip  of  the  tibia  is  torn 
off  with  the  ligaments,  remain- 
ing connected  with  the  lower 
fragment  of  the  fibula.  In 
addition,  the  foot  is  displaced 
upwards  and  outwards,  and  the 
tibia  is  sometimes  forced  through 
the  skin  on  the  inner  side  of 
the  ankle,  so  tliat  the  fracture 
is  rendered  compound. 

Treatment. — -Most  cases 
of  fracture  of  tlie  tibia  and 
fibula,  or  of  either  bone  alone, 
may  be  treated  on  a  straight 
back  splint,  with  a  foot  piece  for 
the  soh3  at  right  angles  to  it, 
and  two  side  splints  ;  in  the 
a])[)lication  of  these,  there  are 
cei  tain  rules  which  should  be  Fig.  15.— Pott's  Fractnro. 
observed,  viz.  :  1.  The  joints 
above  and   Ijciow  the  seat  of 

fracture,  i.e.  tiie  knee  and  ankle,  should  bo  fixed 
by  the  splints.  2.  Tlie  inner  border  of  the  patella, 
the  internal  malleolus,  and  the  inner  side  of  the 
great  toe  .should  1  10  in  the  same  line.  3.  There 
should  not  Iw;  any  irregularity  in  the  crest  of  the  tibia. 
4.  The  foot  should  be  kept  at  right  angles  with  tho 
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leg.  5.  The  heel  slioukl  neither  be  allowed  to  drop 
nor  raised  too  high,  and  its  under  surface  should  be 
well  in  contact  with  tlie  foot  piece.  6.  Pressure 
should  be  taken  off  the  back  of  the  heel  by  means  of 
an  opening  in  the  back  splint  beneatli  it,  and  by  a  pad 
placed  between  the  limb  and  the  splint,  just  above  it. 
7.  The  seat  of  fracture  and  the  toes  should  be  left 
uncovered.  8.  No  bandages  should  be  a2)plied  be- 
neath the  back  splint. 

The  fracture  should  be  kept  in  splints  for  three  or 
four  weeks,  and  some  form  of  stiff  bandage  afterwards 
worn  for  about  the  same  pei'iod.  When  there  is  not 
much  displacement  of  the  fragments,  and  an  absence 
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of  bruising  or  swelling  of  the  soft  tissues,  tlie  limb 
may  at  once  be  put  up  in  some  form  of  stiff  bandage, 
e.g.  plaster  of  Paris,  or  a  Croft's  splint,  and  the  patient 
in  two  or  three  days  allowed  to  go  about  on  crutches.* 
Some  surgeons  use  Cline's  splints  (Fig.  16),  viz. 
lateral  splints  with  foot  pieces ;  if  empiloyed,  care 
should  be  taken  that  the  foot  piece  is  at  right  angles 
with  the  side  piece,  not  at  an  obt\ise  angle,  as  is 
generally  the  case,  otherwise,  the  foot  being  ke]it  hxed 
with  the  toes  pointed,  considerable  weakness  and  stiff- 
ness of  the  ankle  will  afterwards  remain,  from  the 
stretching  of  its  anterior  ligament. 

*  In  applying  a  stiff  bandase  to  the  lower  extren-.ity,  wliotlier 
in  cases  of  recent  fracture  or  after  removal  of  splints,  care  shoiilil 
always  be  taken  tliat  the  foot  is  kept  at  right  angles  with  the  leg 
while  the  b.andage  is  setting. 
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Macintyre's  splint  (Fig.  14)  is  often  employed,  and 
by  means  of  the  screw  behind,  it  may  be  applied  witlx 
the  limb  straight  or  bent  at  the  knee. 

The  "fracture  box,"  or  "box  splint,"  is  useful 
when  the  soft  tissues  are  much  bruised  and  swollen, 
and  also  in  some  cases  of  compound  fracture  ;  it  con- 
sists of  a  board  with  a  foot  piece  and  movable  sides, 
forming  a  kind  of  bo.x;  in  which  the  limb  is  supported 
on  a  pillow. 

If  the  limb,  after  being  put  up  in  splints,  is  sus- 
pended in  a  swing,  it  will  be  more  comfortable  for  the 
patient,  as  he  will  be  able  to  move  it  as  he  lies  in  bed 
without  disturbing  the  fracture  ;  it  may  be  swung  by 
straps  or  bandages  from  the  bed-cage,  which  should 
also  1)6  used  in  order  to  keep  the  weight  of  the  bed 
clothes  off  the  limb,  or  one  of  Salter's  swings  may  be 
employed.  If  the  limb  is  not  suspended,  sand-bags 
should  be  laid  on  the  bed  on  either  side  of  it  in  order 
to  steady  it. 

When  there  is  much  displacement  of  the  fragments 
and  difficulty  is  expeiienced  in  keeping  tlicm  in 
position  by  any  of  the  preceding  methods,  it  will 
often  be  found  that  laying  the  limb  on  its  outer  side 
with  the  hip  and  knee  bent  will  prove  successful,  for 
in  this  posture  the  muscles  of  the  calf,  whicli  are  the 
ciiief  agents  in  produciiig  the  deformity,  become 
relaxed.  Occasionally  subcutaneous  division  of  the 
tendo  Acliillis  may  )«;  required  witli  tlie  same  object. 

In  Pott's  fracture  there  is,  in  iiddition  to  fracture 
of  tlie  fibula,  the  dislocation  outwards  of  the  foot, 
wliicli  lias  to  be  correct(!d. 

Some  surgeons  ticat  this  fracture  witli  a  iiack 
splint  and  two  side  splints  ;  but  when  put  up  in  this 
way  tiiere  is  often  a  tendency  for  the  deformity  to 
recur. 

When  tlie  dispi;u;ement  of  the;  foot  is  well  marked, 
it  is  safer  to  use  Dupuytren's  splint,  i.e.  a  straight 
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wooden  splint,  notched  at  its  loM'er  end,  and  i-eacliing 
from  the  head  of  the  tibia  to  about  four  inches  below 
the  sole  of  the  foot  (Fig.  17).  This  is  applied  to  the 
inner  aspect  of  the  limb,  a  thick  pad,  not  extending 
below  the  inner  malleolus,  being  inter- 
posed between  the  lower  part  of  the 
splint  and  the  leg.  The  upper  end  of 
the  splint  having  been  bandaged  to 
the  limb,  the  thick  pad  is  made  to  act 
as  a  fulcrum,  across  which  the  foot 
is  drawn  to  the  lower  part  of  the 
S|)lint ;  to  this  it  is  fastened  by  a 
figure  of  8  bandage  cariied  round  the 
ankle  and  foot  and  through  the  notches 
at  its  lower  end.  This  bandage  should 
not  be  carried  round  the  ankle  higher 
than  the  external  malleolus,  otherwise 
it  would  press  the  fragments  of  the 
fibula  inwards,  and  thus  defeat  the 
^  b'eii^s  Splm'fc!^'  objcct  of  this  plan  of  treatment,  which 
is  to  draw  the  foot  inwards  and  throw 
the  broken  ends  of  the  fibula  outwards.  If  the  knee 
is  bent,  and  the  limb  is  either  swung  or  laid  on  its 
outer  side,  the  muscles  of  the  calf  will  be  relaxed,  and 
in  this  way  the  tendency  for  the  heel  to  be  dra\ra  up 
Avill  be  counteracted.  t 

In  the  Manchester  Infirmary  a  modification  of 
Du]niytren's  splint  is  sometimes  employed,  and  I  have 
myself  frequently  used  it  with  ver}^  good  results.  It 
consists  (Fig.  18)  of  an  inside  splint  with  a  foot  piece 
at  right  angles  to  it,  for  the  sole.  The  foot  is  first 
bandaged  to  the  splint,  care  being  taken  that  the 
sole  and  heel  ai-e  well  in  contact  with  the  foot  piece. 
The  upper  part  of  the  splint  i.s  then  drawn  across  the 
thick  pad  (which,  being  fixed  above  the  internal 
malleolus,  acts  as  a  fulcrum),  and  bandaged  to  the  leg 
below  tlie  knee.     The  advantage  of  this  splint  is  that 
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the  foot,  by  means  of  the  foot  piece,  is  maintaiiietl  at  a 
I'iwht  ani;le  with  the  le?,  instead  of  becoming  extended, 
as  is  frequently  the  case  when  tlie  common  Dupuy- 
tren's  splint  is  employed  ;  hence  the 
stiti'ness  and  weakness  of  the  ankle 
joint,  which  often  remain  after  the 
hitter  is  removed,  from  stretching  of 
the  anterior  ligament,  and  from  the 
long-continued  faulty  position  of  the 
foot,  are  to  a  great  extent  prevented. 

Pott's  method  of  treating  this 
fracture  consists  in  flexing  the  knee 
to  a  right  angle  and  laying  the  limb 
on  its  outer  side  ;  for  this  purpose  an 
outside  splint  with  a  lateral  foot  piece 
may  be  employed,  the  pad  of  the  latter 
being  thicker  tlian  that  of  the  leg 
piece,  so  as  to  press  the  foot  inwards ; 
to  the  inner  side  of  the  limb  a 
straight  S[jlint  is  applied,  reaching  not  Pi??. is.— Splint  fol- 
lower than  the  ankle,  the  two  splints  ^^tt's  Fracture, 
being  liandaged  or  strapped  together. 

In  cases  of  Pott's  fracture,  where  the  displacement 
of  the  foot  has  not  been  completely  corrected,  con- 
siderable im[)rovement  will  often  follow  the  perfor- 
mance of  osteotomy,  i.e.  subcutaneous  division  of  the 
fibula  and  forcible  straightening  of  the  foot,  the  case 
being  tlien  treated  as  one  of  recent  fractui'e. 

When  bpth  tibia  and  fibula  are  broken,  union,  as  a 
rule,  takes  i)lace  in  from  six  to  eight  wetiks,  somo 
form  of  apparatus  being  usually  required  for  from  eight 
to  ten  weeks ;  in  tlie  case  of  fracture  of  a  single  bone, 
six  or  seven  weeks  will  generally  be  .sunicient. 

The  Foot. 


Fractures  of  tlie  I)ones  of  the  foot  are  of  rare  oc- 
currence, except  as  the  result  of  severe  crushes;  under 
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these  (^Ji^i(:T^1^tf<JS' setreral  are  usuaUy  involved,  and 
the  fracture  is  often  compound. 

!$PTS6;^f^fijtiij-6J  of -^lie  »_s  calcis  is  sometimes  met 
with  as  the  result  of  falls  on  to  the  heel ;  if  broken 
transversely  behind  the  attachments  of  the  strong 
interosseous  ligament,  the  detached  fragment  may  be 
drawn  uj)  by  the  contraction  of  the  muscles  of  the 
calf.  In  many  cases,  however,  no  displacement  occurs, 
the  strong  ligaments  maintaining  the  fragments  in 
apposition,  the  only  symptoms  then  present  being 
pain  and  swelling  about  the  heel,  with  crepitus  on 
grasping  the  posterior  part  of  the  os  calcis,  and  moving 
it  from  side  to  side.  When  the  fracture  is  commi- 
nuted, the  mobility  of  the  fragments  and  the  ready 
detection  of  crepitus  will  at  once  point  to  the  nature 
of  the  injury.  In  some  cases,  as  the  result  of  sudden 
and  forcible  contraction  of  the  muscles  of  the  calf,  the 
epiphysis,  or  even  the  posterior  part  of  the  os  calcis, 
may  become  separated  and  drawn  away.  Sim23le  frac- 
ture of  the  astragalus,  as  the  result  of  indirect 
violence,  is  rarely  met  with,  as  are  also  fractures  of  the 
other  tarsal  bones.  Fractures  of  the  metatarsal 
bones  and  phalanges  are  always  the  result  of  direct 
•\dolence,  and  resemble  in  their  general  symptoms  the 
fractures  of  the  corresponding  bones  of  the  hand. 

Treatment. — When  the  posterior  portion,  or  the 
epiphysis,  of  the  os  calcis  is  separated  and  di-awn  away 
by  the  muscles  of  the  calf,  an  attempt  should  be  made 
to  relax  the  latter  and  bring  the  fragments  into 
apposition,  by  placing  the  limb  on  an  outside  splint, 
with  the  knee  flexed  and  tlie  foot  extended. 

In  fracture  of  any  of  the  other  bones,  the  foot 
should  be  kept  at  rest,  either  on  a  back  splint  with  a 
foot  piece,  or  by  means  of  some  form  of  stiff  bandage. 
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II.    DISEASES  OF  THE  BONES. 

James  Gkeio  Smith. 

Inflammation. 

Bone  being  a  complex  structure,  made  up  of  elements 
of  very  different  cliai-acter,  shows,  when  inflamed,  a 
corresponding  variety  in  pathological  result.  Firstly, 
we  have  the  periosteum,  composed  of  an  outer  layer 
of  fibrous  tissue,  and  an  inner  layer  of  small 
active  cells.  Secondly,  we  have  the  bone  proper, 
with  its  abundant  and  comparatively  inert  matrix, 
impregnated  with  eartliy  salts,  and  its  scanty  supply 
of  vessels  and  sparsely  distributed  cell  elements. 
Thirdly,  we  have  the  maiTow,  a  highly  organised,  ex- 
ceedingly vascular  tissue,  with  very  numerous  cells 
and  little  or  no  matrix.  As  one  or  other  of  these 
tissues  is  involved  we  get  three  leading  varieties  of 
inflammation :  periostitis,  or  inflammation  of  the 
periosteum ;  osteitis,  or  inflammation  of  the  bone 
]iroper  ;  and  endosteitis,  or  inflammation  of  the  bony 
marrow. 

As,  however,  in  every  variety  of  inflammation  of 
bone  the  process  owes  its  existence  and  con- 
tinuation mainly  to  the  medullary  tissue,  whether  it 
is  massed  t(jg(!thcr  in  tlic  central  canal,  or  carried 
along  the  vessels  in  the  Haversian  systems,  or  con- 
tinued outwards  under  the  periosteum,  it  will  ))e 
rciifliiy  nndc^i'stdod  tliat  the  varieties  run  into  each 
other.  Tlius,  periostitis  usually  accompanies  osteitis, 
osteitis  soon  follows  endosteitis,  and  soon.  In  tlio 
earlier  stages  the  forms  of  inflannnation  are  sufiicicntly 
capable  of  ciistinetjon,  clinical  as  well  as  pathological. 
Jn  their  later  stages  the  gross  results  ma,y  become  so 
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Fipr.  19— Foraur,  Bliowiiic 
effects  of  eupinirativo  nnd 
ot  osl  co-iilastic  perinslit  if. 
Till'  shaft, in  its  ui)per  l\V(t- 
tliirds.  is  coverod  wil-li  a 
roiipli  (U']insit  of  npw  iicri- 
osteal  bniic  ;  in  the  lower 
tliirO,  whcTL'  suppuration 
liaii  taken  place,  tliere  is  a 
jiicco  nf  uccroseii  hone, 
overhanpinw  which  are 
several  irregular  pointed 
masses  de\chiiied  m  Ilie 
stripped  periosteum  which 
liad  formed  l,he  nlisct'ss 
wall.  (Huseuiii,  Brislul 
lioyal  Inllrmary.) 


involved  as  to  constitute  in  their 
totality  diseases  requiring  separate 
description  ;  sucli  are  caries  and 
necrosis. 

Periostitis. —  By  periostitis 
is  meant  an  inflammation  com- 
mencing in,  and  chiefly  confined 
to  the  periosteum.  It  is  met  with 
in  two  leading  forms  : 

1.  Simple  local  ^7e7'iosiiii^, 
acute  or  chronic. 

2.  Diffuse  infective  2^i'6iostitis, 
always  acute. 

Simple  local  periostitis.— 
By  this  is  meant  a  simple  inflam- 
mation of  an  area  of  periosteum, 
rarely  dangerous  to  life,  and  tend- 
ing to  recovery  by  resolution  or 
after  development  of  new  bone 
or  the  formation  of  aljscess. 

Causation.- — The  simple  form 
of  periostitis  nearly  always  arises 
either  from  local  injury  or  from 
extension  of  inflammation  from 
the  underlying  bone  or  overlying 
soft  parts.  The  injury  may  be 
from  A  sudden  blow,  such  as  a 
kick' on  the  shin,  or  from  prolonged 
irritation,  such  as  the  pulsations  of 
an  aneurism.  Chronic  osteitis  is 
alwaj'S  accompanied  by  periostitis, 
and  an  ulcer  on  the  skin  that  is 
not  distant  from  periosteum,  as  on 
the  shin  or  scalp,  will  cause  some 
degree  of  periosteal  inflammation. 

Pathology. — Tlie  appearances 
of  periostitis  are   simply  those 
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of  inflamnifition  of  the  two  tissues  which  enter  into 
its  composition.  Inflammation  of  the  outer  fibrous 
layer  causes  it  to  swell  and  become  red  or  livid. 
It  loses  its  purely  fibrous  character,  and  becomes 
pulpy  and  ccdcnuitous  ;  it  strips  more  readily  from 
the  underlying  Ijone,  and  appears  to  be  more  inti- 
mately connected  with  the  .superimposed  muscle. 
The  layers  of  cells  next  the  bone  undergo  proliferation, 
and  these,  with  the  inflammatory  exudates,  help  to 
loosen  the  periosteal  fibre  from  the  bone.  An  exces- 
sive amount  of  proliferation  in  the  "  cambium " 
layer  may  elevate  the  fibrous  layer  some  distance  from 
the  bone,  stretching,  or  even  tearing  the  vessels  that 
pass  between  them,  and  so  causing  partial  necrosis  of 
the  outer  lamellae. 

The  process  may  eventuate  in  several  ways,  Avhicli 
have  been  described  as  varieties,  but  are  perhaps 
better  described  as  simple  terminations. 

1.  Resolution.  —  The  inflammation  may  simply 
pass  off  in  its  early  stages,  no  effects  being  per- 
ceptible beyond,  perhaps,  a  slight  production  of  new 
bone. 

2.  Periosteal  abscess.  —  As  a  result  of  simple 
local  iiiflarnmation  an  abscess,  acute  or  chronic,  may 
form  between  the  fibi-o  and  tlie  bone.  Tliis  means 
tliat  the  vascular  siij)ply  to  the  underlying  bono  lias 
been  cut  off,  and  deatli  (necrosis)  of  the  outer  layer 
of  ])onc  so  nourished  follows.  An  acute  abscess  is 
usually  simply  traumatic,  and  contains  ordinary 
liijuid  pus.  A  chronic  abscess  has  usually  some  ])re- 
disposiiig  influence,  sucii  as  scrofula,,  wlum  its  contents 
are  of  the  well-known  cheesy  nature,  or  syphili.s, 
wlu^ii  the  matter  is  greenish-yellow  and  thick. 

.3.  Osteo-plastic  periostitis. — The  development  of 
new  bone  is  one  of  the  most  characteristic  resulLs 
of  periostitis,  and  nearly  always  follows  its  cxist(!nce 
in   the  chronic    or   subacute    form.      It  is  simply 
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an  increase  of  the  normal  function  following  a 
morbid  increase  of  histological  activity.   A  low  degree 

of  inflammation  is  necessary  to 
the  production  of  new  bone  by 
periosteum.  It  is  found  espe- 
cially underlying  ulcers,  in  the 
neighbourhood  of  deep  inflam- 
ij^lm  mations  of  the  bone,  around  a 

foreign  body,  and  under  many 
other  similar  conditions.  If 
found  accompanjing  an  acute 
inflammation,  it  is  never  in  the 
centre  of  it,  but  in  the  more  out- 
lying areas,  that  the  new  bone  is 
2:)roduced.  These  periosteal  bony 
new  growths  are  known  patho- 
logically as  osteophytes,  or  more 
correctly  as  periostp.o)>hytes,  and 
clinically  as  j)eriosteal  nodes 
(Figs.  19,  20,  and  21). 

Syniptoiiis.  —  Pain  of  a 
bursting  or  thi'obbing  character 
is  the  most  prominent  symptom 
of  acute  simple  periostitis.  The 
pain  is  increased  by  pressure 
over  the  part,  and  especially  by 
tapping,  and  is  nearly  alwaj^s 
worst  at  night.  There  is  some 
defined  swelling  in  the  over- 
lying soft  parts  ;  the  skin  is 
either  normal  in  colour  or 
slightly  dusky. 

If  acute  abscess  forms,  the 
pain  is  intensified,  and  may  be 
agonising ;  tlie  swelling  in- 
creases, and  the  skin  becomes 
red.    In  chronic  abscess  there 


Fier  20.— TihiiiniKl  PlbuliiiRhnw- 
ini<  the  eJFi'Cts  of  ostco-plas- 
lic  perinsLilis.  Tlio  inter- 
opscoup  iiiiMnbratif-'  is  .nlniost 
ciimpletoly  cippillcd,  ami  the 
shafts  of  Iintli  bones  arc 
covered  with  rnnph  perios- 
teal new  ^iniwili  which  is 
carried  otitwards  on  to  the 
IllirotiR  septa  betwoon  the 
ninseh^s.  (Museum,  Bristol 
Koyal  Innrmary.) 
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is  less  pain,  but  tlie  swelling  will  be  more  marked  with 
vague  fluctuation  or  bogginess.  The  skin  in  the  early- 
stages  ma}'  be  of  normal  colour,  but  later  on  it  be- 
comes mottled,  dusky,  or  red,  ultimately'  showing  the 
ordinary  signs  of  perforation  by  abscess.  In  osteo- 
plastic ]ieriostitis,  which  is  nearly  always  subacute 
or  chronic,  the  swelling  is  hard  and  unyielding,  and 
the  pain  may  be  slight  and  remittent.  Pain  is  least 
marked  in  strumous  periostitis  ;  in  syphilitic  periostitis 
it  is  always  most  severe  at  night ;  in  rheumatic 
periostitis  the  pain  is  shifting  and  uncertain  as  to 
locality  and  duration. 

Predisposing  causes,  local  as  from  injury  or  irrita- 
tion, or  constitutional  as  from  syphilis,  struma,  or 
rheumatism,  will  be  looked  for  to  help  in  the  diagnosis. 

TreatmcHt. — In  simple  acute  periostitis  the 
patient  must  be  put  to  bed, 
the  part  elevated  as  much  as 
possible,  and  cold  applied 
either  Vjy  ice  or  evaporating 
lotions.  Hot  fomentations 
or  lead  and  opiate  lotions 
may  be  used  instead.  If  the 
pain  is  very  severe  a  full  dose 
of  opium,  and  a  liberal  appli- 
cation of  leeches  to  the  part, 
will  probably  give  mucli  i-e- 
lief.  Should  the  pain  still 
continue,  and  the  febrile  dis- 
turbance remain  unabated 
after  twenty-four  hours  or  so, 
the  danger  of  suppuration 
must  be  avoided  liy  a  free 
incision  through  the  periosteum  down  to  tlie  bone, 
either  stibcutaneously  by  a  tenotoiiiy  knife,  or  through 
the  soft  tissues  by  a  scalpel. 

When  acute  abscess  has  formed,  immediate  and 
H— 21 


Fig.  21.-  Sccl.iou  Uirougli  the 
Sliaft  of  a  Fiiinnr,  cnor- 
•nionnly  tliicki^ijcd  from 
ostco-pIaHl.ic  piTiosI  iv.is. 
(Miisiiim,  Bristol  Koyal 
Inlirinary.) 
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free  incision  is  necessary.  In  chronic  abscess  con- 
nected with  syphilis,  opening  may  be  delayed  until  a 
fair  trial  has  been  given  to  specific  treatment.  In 
strumous  periosteal  abscess  it  will  be  well,  after 
opening,  to  scrape  the  denuded  surface  with  a  suitable 
instrument,  as  tJie  underlying  bone  will  probably  be 
found  carious. 

In  chronic  non-suppurative  periostitis,  where  there 
is,  in  all  probability,  some  development  of  new  bone, 
repeated  blistering  is  likely  to  be  most  successful, 
though  the  ap[)lication  of  the  oleate  of  mercury  has  had 
good  I'esults.  Iodide  of  potassium  is  supposed  to  be 
beneficial  in  promoting  bony  absorption.  Subcutaneous 
section  in  various  directions,  or  the  use  of  the  gouge, 
especially  if  there  is  much  pain,  may  occasionally  be 
recommended. 

DilFiise  infoctive  periostitis,  acute  ne- 
crosis, acute  diirnse  periostitis. — This  is  a  grave 
constitutional  disease,  locally  manifested  by  septic  sup- 
purative inflammation  of  the  periosteum,  resulting 
in  more  or  less  extensive  death  of  bone,  and  frequently 
attended  with  all  the  signs  of  acute  septicemia. 

Causation. — The  affection  nearly  always  occurs 
before  puberty,  and  in  boys  more  frequently  than  in 
girls.  Various  local  causes  have  been  assigned,  such 
as  injury  and  exposure  to  cold  and  damp  ;  but  the 
ultimate  cause  is  probably  constitutional.  It  some- 
times appears  after  tlie  continued  fevers,  and  frequently 
in  connection  with  the  strumous  diathesis  •  but  in  a 
considerable  number  of  instances  it  is  met  with  in 
individuals  who  have  shown  no  previous  signs  of 
disease. 

Fatholocpj. — Tlie  pathology  of  this  disease  is 
still  obscure.  Some  surgeons  maintain  that  ac\itc 
necrosis  is  always  a  result  of  osteo-myelitis  ;  others 
that  it  is  a  pui-e,  jicriostitis.  It  is  certainl}'  an  in- 
Hannnation  of  medullary   (i.ssue,  and  tliis  may  be 
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localised  under  the  periosteum  as  well  as  in  the  central 
canal.  Pi'actically  such  a  distinction  holds  good ; 
for  we  meet  with  a  superficial  acute  necrosis  of  part 
of  the  outer  shell,  such  as  would  be  caused  by  a 
periostitis,  as  well  as  with  a  neci-osis  of  tlie  whole 
shaft,  such  as  would  be  caused  by  an  osteo-myelitis. 

The  distinguishing  marks  of  this  form  of  periostitis 
are  the  rapidity  and  certainty  with  which  suppuration 
supervenes,  and  the  uniformity  with  whicli  micro- 
organisms are  found  in  the  pus.  Tlje  purulent  fluid 
forces  its  way  between  the  periosteum  and  the  bone, 
completely  severing  the  connection  between  the  two, 
tearing  througli  tiie  nutrient  vessels,  and  leaving  the 
surface  of  the  bone  to  die.  The  condition  may  be  de- 
scribed as  a  septic  abscess  confined  under  great  pressure 
between  periosteum  and  bone.  The  results  of  such  a 
condition  in  death  of  bone  and  septic  infection  of  the 
system  are  readily  understood. 

Sym2)toms. — The  symptoms  are  nearly  always 
urgent.  A  sudden  access  of  high  fever,  often  ushered 
ill  with  a  rigor  ;  profound  constitutional  disturbance, 
local  deep-seated  pain,  with  swelling  or  signs  of 
suppuration  in  the  soft  parts  overlying  a  bone,  point 
to  acute  diffuse  periostitis.  At  the  outset  local  signs 
may  be  sliglit  or  absent ;  but,  as  the  disease  progresses, 
tliey  become  more  urgent.  Delirium  is  frequently 
present  from  an  eai-ly  stage. 

The  site  is  usually  in  one  of  the  long  bones,  and 
especially  in  the  tibia,  femur,  or  liumerus.  Tlie  signs 
of  inflammation,  obscure  at  the  beginning,  in  a  very 
short  time  become  marked  with  redness,  puffiness, 
and  oedema  of  the  skin,  quickly  to  be  followed  by 
evidence  of  suppuration.  At  this  stage  symptoms  of 
septiciomia,  often  of  the  most  aggravaL(;d  form,  may 
supervene  ;  and  the  patient  may  die  in  a  few  days,  or 
linger  for  weeks  witli  al)scesses  in  tlie  joints  or  in 
other  parts  of  the  body.     Not  unfrequently,  however, 
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and  especially  if  the  disease  has  been  recognised  and 
proj^erly  treated  from  the  beginning,  a  favourable 
result  ensues. 

Treatment.- — The  only  treatment  likely  to  be  of 
benefit  is  early  and  free  incision  of  the  periosteum, 
wherever  pain  or  swelling  may  localise  the  aflection. 
As  a  tendency  to  septictemia  already  exists,  the  strict 
observance  of  the  practice  of  antiseptics  will  be 
advisable.  If  done  early  enough,  such  incision  is 
usually  followed  by  a  marked  improvement  in  all  the 
symptoms.  Early  incision  not  only  minimises  the 
risks  of  blood  poisoning,  but  saves  the  bone  fi'om 
extensive  denudation  and  consequent  necrosis. 

Supporting  or  even  sti'ongly  stimulating  consti- 
tutional treatment  will  be  called  for  in  all  cases.  Jso 
special  drug  is  likely  to  be  of  benefit,  The  question 
of  amputation,  though  it  may  arise,  is  not  so  likely  to 
be  pressing  as  in  the  allied  disease  of  acute  osteo- 
myelitis. 

Osteitis. — By  osteitis  is  meant  an  inflammation 
in  the  substance  of  true  bone,  varying  in  intensity 
and  duration,  and  ending  in  resolution,  or  in  thickening 
of  its  tissue,  or  in  various  forms  of  degeneration. 

Causation.  —  The  simple  forms  of  osteitis  ai'e 
usually  caused  by  injury.  Fi'equently  a  diathesis 
or  cachexia,  such  as  scrofula,  syphilis,  or  rheumatism 
CO  exists  with  .special  forms  of  osteitis,  and  is  credited 
with  being  either  the  active  or  the  predisposing  cause. 
Exposure  to  climatic  influences  (cold,  damp,  malaria) 
has  been  known  to  produce  the  disease. 

Pathology.  —  The  effects  of  inflammation  in 
bone  are  produced  almost  entirel}^  through  its 
medullary  tissue.  The  bone  cells  proper  take  little, 
if  any,  part.  Each  ITaA'ersian  system,  with  its  artery, 
vein,  nerve,  lymphatics  and  delicate  cellular  tissue  in 
the  central  canal,  and  its  concentric  lamell;e,  arranged 
like  the  leaves  of  a  roll  of  music  around  this  canal, 


Osteitis. 


lOI 


may  be  vegai'ileJ  as  an  ossicle  or  long  bone  in 
iiiiniature,  repeating  in  itself  in  detail  wliat  occurs  in 
bulk  in  the  wliole  bone.  The  first  steps  are  vascular 
engoi-gement,  inflammatory  exudation,  and  cellular 
liyperi)lasia  in  the  soft  tissues  lying  in  the  canal. 
Tliis  increased  activity  is  associated  with  a  rapid 
sokition  and  removal  of  the  bone  substance.  Where 
the  bone  is  not  compact,  but  areolar,  the  same  thing 
goes  on,  but  with  more  rapidity  and  vigour  on  account 
of  the  greater  proportionate  amount  of  the  soft  tissue. 
Eony  rarefaction  and  cellular  hyperplasia,  always  the 
initial  result,  may  go  on  indehnitely  to  reach  tlie 
dignity  of  a  special  variety  of  osteitis  ;  rarefying 
Ob-teitis  or  caries.  Should  the  inflammation  be  very 
acute,  the  rapid  cellular  overgrowth  causes  strangu- 
lation of  the  confined  vessels,  and  the  bone  which 
depends  on  tliem  for  vitality  dies  ;  necrosis.  In  the 
more  chronic  forms  of  inflammation  the  bone  which 
is  absorbed  is  replaced  by  new  bone,  often  in  excessive 
amount,  causing  ingrowths  or  outgi-owths,  with 
general  increase  in  density  ;  osteo-plantic  osteitis,  osteo- 
sclerosis. Occasionally,  again,  the  inflammatory  pro- 
cess results  in  a  localised  collection  of  pus  in  the 
midst  of  the  bony  tissue,  wliich  increases  by  absoi'ptive 
di.stension  of  the  outlying  bone  ;  abscess  of  hone. 

Each  of  these  processes,  as  being  terminal  varieties 
of  more  clinical  importance  tlian  tiie  simple  initial 
inflammation,  will  receive  separate  consideration. 

Symptoms. — Tlie  most  important  sign  of  simple 
osteitis  is  pain  of  a  deep-seated  l)oring  or  gnawing 
character,  wliich  is  lialile  to  cxacerl)ations  and  remis- 
sions. The  pain  is  usually  worst  at  niglit,  and  is 
always  increased  by  unrest  or  exercise.  An  ehv 
vated  position  of  tlie  iidlamed  |)arfc  relieves  the 
pain  ;  this  is  well  seen  in  inflammation  of  the  bones 
of  tlie  leg  or  foot,  where  the  pain,  aggravated  l)y  walk- 
ing, i.s  at  once  relieved  by  elevation.    There  may  be 
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slight  dusky  redness  of  the  overlying  skin,  but  some- 
times there  is  al^normal  paleness  from  oidema.  Swell- 
ing of  the  soft  tissues  is  usually  slight ;  enlargement 
of  the  bone  is  late  in  appearing,  and  is  chiefly  an  effect 
of  extension  of  inflammation  to  the  periosteum. 

It  is  always  difficult  and  often  impossible  to  dia- 
gnose simple  osteitis  from  simple  ^periostitis.  In 
osteitis  the  deep  boring  character  of  the  pain,  and  its 
continuation  in  vaiying  intensity  over  long  periods  of 
time,  Avithout  much  aj)parent  effect  on  the  soft  tissues, 
are  the  leading  guides.  In  periostitis  the  pain  is  more 
superficial,  and  steadily  increases  in  severity  without 
intermissions,  while  swelling  rarely  fails  to  manifest 
itself  at  a  comparatively  early  stage.  Percussion  or 
tapping  with  the  finger  may  be  of  assistance  in  form- 
ing a  diagnosis.  Tapping  over  the  area  of  an  osteitis 
causes  a  deep  thrill  of  j^ain  to  shoot  through  the  whole 
bone,  which  may  last  for  some  time  afterwards ;  in 
periostitis  tapping  causes  a  temporary  aggravation  of 
the  superficial  pain  only.  Pressure  considerably 
aggravates  the  j^ain  in  periostitis  ;  it  may  not  affect,  or 
may  even  relieve  the  pain  in  osteitis. 

Treatment. — The  part  must  be  put  at  rest,  and 
elevated  as  much  as  possible.  In  the  early  stages  of 
simjjle  acute  osteitis,  the  local  abstraction  of  blood  by 
leeching  or  cupping  Avill  usually  relieve  the  pain  and 
benefit  the  disease.  Lead  and  oj^iate  lotions,  applied 
hot,  are  soothing.  If  the  pain  is  very  severe  and  the 
fever  is  high,  drilling  the  bone  in  several  directions, 
through  a  small  incision  made  Avith  a  tenotomy  knife, 
Avill  nearly  always  afford  relief  and  often  effect  a  cure. 
Such  drilling  gives  rest  to  confined  and  compressed 
exudations,  relieves  engorgement  of  A"essels,  and  pro- 
vides drainage.  In  chronic  cases,  rest,  with  repeated 
blistering,  or  the  application  of  counter-irritants,  is 
beneficial.  The  last  resort  in  every  case  is  remoA'al 
of  part  of  tlie  surface  of  inflamed  bone,  by  trei^hine  or 
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gouge.  No  case  ought  to  be  allowed  to  drift  into 
caries  or  necrosis  or  abscess,  without  a  trial  having 
been  given  to  trephining  or  gouging. 

The  constitutional  treatment  is  generally  that  of 
the  fevered  state.    Benefit  has  been  derived  from  the 


Fii».  22.— Caries  of  the  Bonos  of  the  Cranium.  There  is  rarefaction, 
with  destruction  of  bony  tissue,  but  no  development  of  inflam- 
matory new  boue.   (Museum,  Bristol  Royal  lufirmary.) 

admini.stration  of  incrcuiy  to  the  extent  of  ptyalisra 
If  the  pain  be  very  severe,  opium  is  indicated.  Any 
diathesis,  rheumatic,  gouty,  syphilitic,  or  strumous, 
whicli  may  be  supposed  to  influence  or  predispose  to 
the  complaint,  is  trcalrM!  hy  its  p?'oper  remedies. 

VariotM's  :iimI  tcriniiiai ions  of  osloiti<«.— 
These,  as  being  clinically  more  important  than  the 


I04 


Manual  of  Surgery. 


simple  and  typical  form  of  inflammation  of  bone,  are 
described  as  separate  diseases.    They  ai^e  : 

1.  liarrfying  osteitis.  Known  also  as  inflamma- 
tory ostco-porosis,  and  most  frequently  as  caries. 

2.  Osteo-plastic  osteitis.  Known  also  as  sclerosis 
of  ho7ie. 

3.  Abscess  of  hone. 

4.  Necrosis,  or  death  of  the  bone.  This,  as  being 
also  a  result  of  endosteitis,  will  be  described  after 
that  disease. 

Caries;  rarefying:  osteitis;  intlamniatory 
osteo-porosis. — By  cai-ies  we  mean  a  chronic  in- 
flammation of  bone  attended  with  absorption  or  rare- 
faction of  bony  tissue,  and  increase  of  the  cellular 
elements,  which  are  liable  to  degenerate  and  become 
purulent. 

Causation.  —  Constitutional  weakness  of  some 
sort  is  usually  the  cause  of  an  osteitis  becoming 
rarefying  or  suppurative.  The  patient's  health  may 
have  been  weakened  by  want  of  proper  food,  or  bad 
hygienic  surroinidings ;  most  frequently  a  specific 
disease,  particularly  scrofula  or  syphilis,  may  be 
credited  with  the  causation. 

Patholofjy. — The  essential  features  in  the  patho- 
logical anatomy  of  caries  are  absorption  and  replace- 
ment by  pi'oliferating  medullary  tissue  of  the  systems 
and  trabeculoe  of  bone.  The  compactness  and  density 
of  the  bony  tissue  are  diminished,  making  the  bone  ap- 
pear moie  porous  when  macerated,  and  more  soft  and 
friable  when  fi-esh  (Fig.  22).  Pathologically  it  is 
impossible  to  distinguish  between  a  simple  rarefying 
osteitis  and  a  suppurative  disintegrating  caries  ;  the 
one  is  a  more  advanced  stage  of  the  otlier. 

Rarefying  osteitis  is  most  common  in  cancellous 
bone ;  that  is,  wherever  red  mari'ow  is  found.  Its 
favourite  sites  ai-e  in  the  ends  of  the  long  bones,  in 
the  bodies  of  the  vertebrte,  and  in  the  bones  of  the 
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feet  and  hands.  Bearing  in  mind  tlie  undoubted 
siniilaiity  in  structure  and  functions  between  red 
marrow  and  lymph-gl:indular  tissue,  and  the  fact  that 
in  scrofula  botli  tissues  frequently  undergo  changes 
that  are  almost  identical  and  often  associated,  we  can 
scarcely  avoid  the  conclusion  that  caries  is  an  eO'ect 
of  scrofulous  lymphadenitis.  The  implication  of  bone 
is  simply  an  accident  of  lymph-glandular  tissue  being 
placed  in  its  meshes  ;  the  active  cause  must  be  sought 
in  the  inflamed  marrow.  Many  other  considerations, 
not  the  least  important  of  which  is  the  discovery  of 
giant  cells  and  tubei'cular  bacilli  in  certain  cases 
of  caries,  confirm  the  belief  that  strumous  gland 
disease  and  fungating  caiies  are  in  most  respects 
identical. 

Simple  rarefying  osteitis,  owning  no  constitutional 
cause,  and  simply  induced  by  traumatism,  is  not  very 
common.  In  its  purest  form  it  is  seen  as  a-  result  of 
constant  traumatic  irritation,  such  as  might  be  pro- 
duced by  the  pulsations  of  an  aneurism.  There  is  here 
simple  cellular  overgrowth  at  the  expense  of  the  bony 
trabeculiB  ;  the  changes  peculiar  to  the  commoner 
strumous  forms  are  absent. 

The  minute  changes  in  rarefying  osteitis  are  some- 
what varied.  There  is  always  an  excess  of  cellular 
growth,  or  granulation  matei'ial  of  a  somewhat  de- 
generate type.  The  cells  everywhere  crowd  the 
trabecular  spaces,  fill  the  Haversian  canals,  and  occupy 
new  channels,  which  are  formed  in  all  dii'ections 
through  the  comjiact  bone  (Fig.  2.3).  The  bony  tissue 
disa[ipears  in  front  of  these  granulations  in  dill'erent 
manners.  In  most  situations  it  passively  f;dls  to 
pieces  in  small  granules  or  portions  of  lanielhe  along 
the  natural  lines  of  cleavage.  Frequcnitly  it  is  ab- 
sorbed in  hollows  or  lacume  {I/ows/i:l/)'ii  Idcmxr),  in 
each  of  which  may  bo  found  large  vigorous  looking 
cells  (osteoclasts),  and  occasionally  the  loop  of  a  small 
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blood-vessel.  Sometimes  in  the  larger  hollows  are 
found  masses  of  coherent  protoplasm,  containing 
several  nuclei,  and  known  as  giant  cells.  Special 
forms  of  giant  cells,  not  occupying  lacunse,  with  long 
processes,  and  often  containing  rod-shaped  laacilli,  are 
found  among  the  granulations  in  tuberculai'  caries. 


Fig.  23.— Section  (x  50)  tliroii<jli  the  protriidiug  eud  of  a  Femur  on  a 
stump  after  amputation  of  tlie  TLiigb.  On  the  right  are  seen  the 
appearances  of  simple  rarefying  osteitis  in  compact  bone ;  on  the 
left  is  visible  a  considerable  development  of  periosteal  new  bone  o£ 
the  usual  areolar  character. 

In  every  case  the  bone  corpuscles  ai'e  essentially 
passive,  simply  undergoing  fatty  or  granular  degene- 
ration in  the  enlarged  and  corroded  lacunse. 

These  minute  changes  may  produce  diffei'ent  gross 
results.  Sometimes  the  granulations  remain  qui- 
escent, or  undergo  a  harmless  fatty  change,  and  there 
is  no  formation  of  pus  ;  dry  caries,  or  caries  sicca. 
More  frequently  the  granulations  invade  neighbouring 
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tissues,  sprouting  througli  the  skin  or  into  a  joint  ; 
f  ungating  caries,  or  caries Jungosa.  In  tlie  more  active 
forms  an  area  perishes,  and 
this,  set  free  by  the  action  of 
the  living  granulations  around 
it,  is  left  as  a  piece  of  dead 
lione  in  the  centre  of  the  in- 
flamed district;  necrotic  caries 
caries  necrotica  (Fig.  24). 

Occasionally  one  or  more 
abscesses  form  in  the  heart  of 
the  fungating  granulations  to 
Ijecome  united  in  one  pus-con- 
taining cavity  to  be  presently 
described  as  abscess  of  hone. 

Generally  speaking,  the 
final  changes  in  rai'efying 
osteitis  resolve  themselves 
into  one  or  other  of  three 
groups  : 

(1)  Simple  resolution  and 
return  to  health,  as  in  some 
cases  of  hip  joint  disease. 

(2)  Caseation,  fatty  de- 
generation, 01'  even  calcifica- 
tion of  the  inflammatory  pro- 
ducts ;  conditions  which  may 
remain  quiescent  for  years, 
but  are  rarely  permanently 
harmless. 

(.3)  Most  common  of  all 
is  breaking  up  of  the  granula- 
tions, and  the  formation  of  an 
open  sinus  tiirough  which  the 
purulent  matter  and  bony 
detritus  ar(!  (lis(;harged. 

Tlie  naked-eye  a])[tearances 


Fit? 


21.— Femur  nfTnctod  in  Us 
iipiit'i' nnd  lower  thirds  with  ad- 
viiiiri'il  rnrcfyim.'  iistuitis.  in  its 
middlf  third  wi[li  ccntriil  lu-crtj- 
sls.  In  ihc  middle  of  the  slLiiift  a 
miall  jiicee  cif  nccrused  hone  lies 
liMPse  111  II  cRVil y  siirniiinded  hy 
solernaed  lnn.e,  whirh  is  trn- 
versi'd  liy  n.  hiiiK  rliMnnel  lending 
to  ail  iiiieiiiiiK  ill  I  he  Nliiift  liiiiher 
ii|).  (.Museum,  ilristol  Iloyiil 
Inflrniury.) 
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of  carious  bone  are  characteristic  eno^igh.  The  whole 
tissue  is  softened,  so  that  it  may  be  cut  witli  the  knife 
or  crusliecl  between  the  fingers.  Semifluid,  fatty,  or 
purulent  material  exudes  from  the  surface  on  section 
or  pressure ;  and  small  collections  of  pus  or  cheesy 
material  are  often  found  throughout  the  diseased 
substance.  When  macerated  the  increased  porousness 
and  fragility  of  the  true  bony  material  becomes 
very  evident ;  a  macerated  carious  bone  may  not 
weigh  one-tenth  of  that  which  it  ought  to  weigh  when 
healthy  (Fig.  22). 

SijmjUoms.  —  The  earliest  signs  of  caries  are 
simply  those  of  chronic  osteitis  ;  it  is  impossible  to 
distinguish  the  one  from  the  other  till  evidences  of 
suppuration  appear.  When,  with  a  history  of 
osteitis,  redness,  swelling,  and  obscure  fluctuation 
come  on  in  the  soft  parts,  we  may  suspect  caries. 
The  same  history  with  the  disease  localised  near  a 
joint,  and  followed  by  signs  of  inflammation  in  that 
joint,  also  indicates  caries.  Unequivocal  signs 
appear  after  tlie  aVjscess  has  burst  or  has  been 
opened,  when  bare  softened  bone  may  be  felt  with  a 
probe  at  the  bottom  of  tlie  abscess  cavity.  When  the 
first  collection  of  matter  is  discharged  the  abscess 
walls  collapse,  leaving  a  sinus  leading  down  to  the 
diseased  bone,  through  which  watery  pus  and  bony 
detritus  are  discharged.  Such  discharge,  if  of  long 
standing,  is  usually  very  fcBtid.  The  granulations 
lining  the  sinus  and  overlying  the  diseased  bone  are 
usually  of  an  unhealthy  flabby  nature,  and  merge 
impercejitibly  into  the  surrounding  skin,  which  is 
usually  swollen  and  of  a  dusky  red  coloui',  over- 
lajiping  the  sinus  with  thin  irregular  margins.  Occa- 
sionally, and  particularly  in  caries  of  the  bones  of 
the  hands  and  feet,  the  compact  outer  shell  is  con- 
siderably exjjanded  and  thinned  out  by  the  f ungating 
granulations  inside,  foi-ming  one   of  the  conditions 


which  used  to  be  called  spina  ventosa.  Such  a  con- 
dition is  essentially  a  large  chronic  abscess  in  bone. 

In  caries  of  bones  lying  at  some  distance  from  the 
surface,  as  the  spine,  the  hip,  or  tlie  fennir,  the  sinus 
may  pursue  a  long  and  tortnons  course  through  the 
soft  tissues.  In  such  cases,  also,  two  or  more  sinuses 
may  be  found  leading  to  the  same  diseased  area. 

Treatment. — In  the  treatment  of  caries  attention 
to  the  constitutional  element  is  of  sjjecial  impor- 
tance. If  the  cause  is  scrofula,  cod-liver  oil  and 
the  iodide  of  iron  ai'e  the  most  valuable  medicinal 
remedies.  Of  equal  value,  however,  are  a  varied 
and  nourishing  dietary,  plenty  of  fresh  air,  and,  if 
possilile,  an  existence  chiefly  out-of-doors.  For 
syphilis  similar  hygienic  measures  with  iodide  of 
potassium  are  indicated. 

Locally  there  is  but  one  treatment  of  value  for 
carious  bone  ;  removal  of  it.  Blisters,  setons,  absorb- 
ents, and  the  like  are  all  useless ;  the  only  -plan  that 
promises  success,  if  the  disease  resists  constitutional 
treatment,  is  to  remove  the  sluggish  granulations 
entangled  in  the  bony  meshes  along  with  the  bone 
that  retains  tliem.  Most  frequently  this  can  be  done 
without  interference  with  neighbouring  tissues;  but 
occasionally,  as  when  the  disease  involves  a  joint, 
the  articulation  may  have  to  be  I'emoved  with  the 
hone,  or  even  the  whole  limb  may  have  to  be 
amputated.     (6'ee  Diseases  of  Joints.) 

The  removal  of  carious  bone  is  best  conducted 
with  the  limb  bloodless.  Tlie  diseased  bone  is  ex- 
))o.si!d  by  an  incision,  linear  or  X- Kbiijifd,  or  crucial, 
as  .se('ms  most  convenient.  If  the  bone  is  very  soft 
a,  Volkiiiaiin's  spoon  may  suflice  for  its  i-emoval,  but 
usually  a  gouge  will  lie  required  to  conq)lete  the 
(;xcisioii  of  tli(;  di.sea.scd  portions.  An  osteotrite  or 
similar  insLrument  will  sometimes  be  of  use.  Scraping 
or  gouging  is  to  be   proceeded  with  till  marked 
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increase  of  resistance  shows  that  liealthj'  bone  has 
been  reached.  In  removing  diseased  portions  that  lie 
at  a  considerable  distance  from  the  surface,  or  dan- 
gerously close  to  important  structures,  the  gouge 
forceps  will  be  found  a  useful  instrument.  The 
unhealthy  granulations  along  the  sinuses  are  to  be 
thoroughly  removed  by  sci'aping,  and  the  whole  of 
the  disease  replaced  as  far  as  possible  by  healthy  raw 
wounds. 

In  cases  of  great  distension  of  the  bony  shell,  as 
in  scrofulous  caries  of  the  long  bones  of  the  hands  or 
feet,  it  may  be  advisable  to  remove  by  scissors  con- 
siderable .slices  of  the  bone  and  skin,  leaving  an 
open  gutter  to  heal  from  the  bottom  by  granulations. 
In  a  few  instances  it  may  be  possible,  with  strict 
antisepticism,  to  get  primary  healing  through  filling 
of  the  cavity  with  blood  clot ;  in  the  majority,  how- 
ever, we  must  expect  a  very  gradual  cure  by  the 
growth  of  granulations  from  the  bottom  of  the  scraped 
cavity. 

The  open  tracts  and  cavities  left  after  scraping  are 
plugged  with  lint  soaked  in  some  trustworthy  anti- 
.septic,  such  as  terebene  or  chloride  of  zinc  solution. 
This  prevents  bleeding,  which  is  sometimes  free,  and 
destroys  any  remaining  foetor.  The  plug  may  be 
removed  at  the  end  of  twenty-four  hours,  and  re- 
])laced  by  a  simple  external  absorbent  and  antiseptic 
dressing.  Perfect  drainage  supplemented  by  occasional 
syi'inging,  and  the  insufflation  of  iodoform,  will 
exjjedite  the  process  of  cure. 

Osteo  -  plastic  osteitis ;  ostco  -  sclerosis  ; 
sclerosis  or  tliickeiiiiig:  of  bone. — By  this  is 
understood  a  form  of  chronic  osteitis,  attended  by  a  ' 
development  of  new  osseous  tissue,  which  adds  to  the 
density,  and  sometimes  as  well  to  the  size  of  the  bone 
affected. 

CaiisdLion. — It  is  inipossible  to  specify  any  distinct 


Sclerosis. 


I  T  I 


causative  influence.  In  most  "cases  it  is  simply 
the  curative  process  of  an  ordinary  osteitis  run  to 
excess.  A  foreign  body,  such  as  a  bullet,  embedded 
in  a  bone  may  produce  efl'ects  which  are  clinically 
apparent  only  as  sclerosis.  Sy[)hilitic  inflammations 
of  bone  are  liable  to  result  in  thickening.  An  area  of 
sclerosis  is  found  surrounding  an  abscess  in  bones. 

Patholoiji/. — There  is  no  special  histological  lesion 
in  sclerosis ;  the  condition  is  at  all  points  iden- 
tical with  the  condensation  and  thickening  of  bone 
which  follows  up  a  rarefying  osteitis  that  is  getting 
well.  The  result  is  a  general  increase  in  the  amount  of 
formed  bone,  with  corresponding  diminution  in  the  size 
of  the  spaces.  Sometimes  the  encroachment  on  vessels 
is  so  great  that  they  are  obliterated,  and  a  piece  of 
bone  becomes  necrosed,  and  is  cast  off  (Fig.  24). 

Symptoms. — The  symptoms  are  those  of  chronic 
osteitis,  with,  in  addition,  evidences  of  increase  in  the 
size  of  the  bone.  Pain  is  not  usually  severe,  and  is 
fugitive  and  uncertain.  Except  in  association  with 
syphilis,  we  clinically  do  not  meet  witli  simple  osteo- 
sclerosis;  it  is  nearly  always  a  sequence  of  some  other 
and  recognisable  form  of  inflammation,  traumatic  or 
suppurative.  Sclerosis  is  always  associated  with  the 
later  stages  of  necrosis,  and  may  V)e  tlie  cause  of  the 
wandering  pains  felt  in  the  thickened  and  still  inflamed 
bone.  It  exists  for  some  time  around  the  united  ends 
of  fractured  bone,  and  in  this  situation  may  be  the 
site  of  pain  lasting  over  several  years. 

Treatment. — No  very  delinite  rules  for  treatment 
can  be  laid  down.  Comparative  rest  to  the  part, 
and  the  ajiplication  of  counter-irritants  or  blisters,  are 
most  likely  to  Ijc  of  use.  Mercury  and  iodide  of 
potassium  are  .supposed  to  be  useful  in  this  form  of 
inflammation  of  bone,  chiefly,  no  doulit,  through  their 
influences  on  .syphilis,  vvliicli  is  fr(H(uc]iLly  a  facstor  in 
sclerosis.      In  cases   alLended  with  uluch  pain,  or 
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signs  of  considerable  inflammation,  drilling  in  various 
situations  may  be  of  benefit. 

Abscess  in  bone. — By  this  name  is  known  a 
condition,  usually  chronic,  in  which  a  localised  col- 
lection of  purulent  matter  exists  in  the  substance  of  a 
bone. 

Causation. — Tlie  influences  which  make  an  inflam- 
mation become  suppurative  are  pi'obably  the  same 
for  bone  as  for  other  tissues.  Feebleness  of  consti- 
tution, and  more  especially  the  strumous  diathesis,  is 
made  to  account  for  most  cases.  In  a  few,  however, 
mere  acuteness  of  inflammation  Avithout  any  signs  of 
general  disease  must  be  reckoned  as  causative. 
Micro-organisms  have,  in  some  instances,  been  foimd 
in  the  pus  evacuated ;  this  would  suggest  a  septic 
soui'ce.  A  good  many  cases  are  supposed  to  originate 
in  the  breaking  u]i  of  caseated  tuberculous  masses. 

FafJtoIogy. — The  early  stages  of  abscess  in  bone 
are  simply  those  of  rarefying  osteitis.  When  the 
cancellated  tissue  is  completely  absorbed,  the  cellular 
gi'owtli  which  is  left  simply  degenerates  into  an  abscess. 
The  periphery  of  the  abscess  cavity  is  occupied  by 
granulations  which  contribute  to  its  enlargement  by 
absorption  of  the  surrounding  bone  and  secretion  of 
pus.  In  the  more  outlying  areas,  away  from  the  focus 
of  inflammation,  there  goes  on  an  osteo-plastic  osteitis, 
or  thickening  of  bone,  which  tends  to  limit  the  extension 
of  the  abscess  and  to  make  its  progress  extremely 
chronic.  In  spite  of  this  limiting  sclerosis,  however, 
the  size  of  the  abscess  slowly  increases,  till  it  may 
attain  to  a  diameter  several  times  greater  than  that  of 
the  bone  in  which  it  is  situated.  In  the  centre  of  the 
abscess  cavity  a  ^iqcq  of  necrosed  bone  may  be  found  ; 
but  usually  its  contents  are  simple  pus,  curdy  and 
unheal  tliy. 

Symptoms. — In  the  early  stages  the  signs  of 
abscess  in  bone  are  tliose  of  deep-seated  chronic 
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inflammation.  The  most  prominent  feature  is  pain  of 
a  severe  boring  or  lancinating  cluiracter,  worst  at 
night,  and  liable  to  exacerbatiijns  and  remissions. 
There  is  usually  tenderness,  localised  in  one  spot ; 
and  sharp  taps  on  this  spot  considerably  aggravate  the 
pain.  Tlie  pain  may  disajjpear  for  days  or  even  Aveeks, 
but  it  always  recurs,  either  spontaneously  or  after 
slight  provocation. 

At  first  there  is  no  visible  alteration  in  the  over- 
lying skin,  but  later  a  difiuse  dusky  redness,  Avith 
some  swelling,  makes  its  appearance.  When  the  ab- 
scess attains  to  considerable  dimensions,  the  swelling 
and  redness  may  be  marked  features  ;  but  relief  is 
nearly  always  sought  for  and  obtained  before  tliis. 
Some  risd'of  temperature  and  other  signs  of  abscess 
confined  under  tension  will  probably  be  found. 

In  the  ma.]'ority  of  instances  tlie  disease  is  found  in 
the  liead  of  the  tibia.  The  amount  of  matter  present 
is  usually  very  small,  seldom  more  than  a  drachm, 
and  very  rarely  so  much  as  an  ounce. 

Treatment. — The  treatment  of  abscess  in  bone 
is  simply  that  of  absce.ss  elsewhere,  evacuation!  Tlie 
limb  is  made  bloodless  by  elevation,  or  by  Esmai-ch's 
bandage,  and  the  bone  exposed  by  a  suitable  incision. 
The  periosteum  may  or  may  not  be  elevated ;  on  the 
whole  it  is  perhaps  best  to  remove  it,  as  rapid  growth 
of  new  bone  over  the  abscess  cavity  is  not  desirable. 
1'h(!  bone  will  probably  he  thickened  and  indurated, 
so  that  perforation  will  be  somewhat  diiUcult.  Vari- 
ous methods  of  piercing  the  bone  are  in  use.  Tre- 
l)hining,  gouging,  perforation  by  bone  di-ill,  and  linear 
osteotomy  by  J  ley's  saw,  have  all  been  recom- 
mended and  successfully  used.  As  good  a  plan  as 
any  would  probably  be  by  the  combined  use  of  the 
drill  and  the  gouge,  the  drill  being  used  to  discover 
the  situation  of  the  abscess,  and  the  gouge  to  enliir"-() 
the  opening.    A  largo  drill  is  attached  to  an  ongin"o, 
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such  as  dentists  use,  and  is  pushed  through  the  bone 
in  the  direction  in  which  the  abscess  is  supposed  to 
lie.  If  pus  does  not  flow  through  the  hole  first 
pierced,  the  drill  may  be  jDushed  in  several  other 
directions  till  matter  is  met  with.  A  probe  is  now 
placed  in  the  hole  made  by  the  drill,  and  the  gouge  or 
trephine,  guided  by  the  probe,  is  made  to  remove  a 
piece  of  bone  sufficiently  large  to  permit  of  the  cavity 
being  scraped,  and  to  provide  free  drainage.  Good 
results  have  been  got  from  the  use  of  Hey's  .saw  alone  ; 
a  longitudinal  section  of  the  bone,  by  saw,  is  very 
likely  to  enter  the  cavity,  but  most  surgeons  would 
prefer  to  enlarge  the  opening  so  made.  The  objection 
to  the  trephine  alone  is,  that  after  a  tedious  operation, 
and  the  removal  of  a  large  piece  of  bone,  the  abscess 
cavity  may  not  be  reached.  The  prelimmaiy  use  of 
the  rapidly  working  bone  drill  obviates  this  risk. 

The  cavity  thus  freely  exposed  is  cleared  of  its 
contents,  and  scraped  or  mopped  out  with  some  powerful 
antiseptic.  >Syringing  with  antiseptic  lotions,  in- 
sufflation of  iodoform,  and  provision  for  free  drainage 
woukr  probably  represent  the  best  subsequent  treat- 
ment. If  the  abscess  is  not  putrid,  the  complete 
antiseptic  method  will  give  the  best  results.  The 
process  of  cure  must  in  any  case  be  slow,  as  the 
dense  bone  surrounding  the  cavity  gives  only  scanty 
blood  supply  to  the  granulations  by  which  the  cavity 
must  be  filled,  and  through  w-hich  the  new  bone  must 
be  developed. 

l^iidostcitis;  osteo-myolitis ;  modiillitis ; 
iiiflaiiiination  of  tlic  mnri'ow  or  iiiediilla  of 
bone.— Inflammation  of  the  bony  marrow  occurs  in 
two  leading  forms  :  (1)  Simple  osteo-myelitis,  acute 
or  chronic  ;  (2)  Diffuse  septic  osteo-myelitis,  always 
acute. 

Simple  osteo-myelitis  is  not  of  much  clinical 
importance.    In  its  acute  form  it  is  always  the  result 
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of  injuiy,  and  more  particularly  of  fracture.  Some 
degree  of  osteo-myelitis  is  essential  to  tlie  healing 
process  in  fracture  ;  in  comj^ound  fi'actures  the  in- 
flammation may  be  suppurative,  and  may  extend  some 
distance  up  the  bony  canal. 

In  its  clu-onic  form  osteo-myelitis  specially  lays 
hold  of  the  pink  marrow  at  the  ends  of  the  long 
bones.  The  important  part  which  the  marrow  plays 
in  all  foi'ms  of  bony  inilammation  has  already  been 
l)ointed  out,'  and  need  not  further  be  dwelt  upon. 
All  such  inflammations  in  the  marrow  at  the  ends  of 
the  long  bones  are  intimately  connected  with  one  form 
of  so-called  scrofulous  joint  disease. 

Diflusc  septic  ostco-iiiyelitis ;  acute  diflTiise 
osteo-myelitis  ;  acute  necrosis. — These  names 
have  been  given  to  an  acute  septic  inflammation 
ditriised  through  the  marrow  of  long  bones,  and 
usually  terminating  in  death  of  the  shaft. 

It  is  closely  related  to  and  probably  pathologically 
identical  with  the  disea.se  already  described  as  acute 
suppurative  periostitis,  with  the  synonym  also  of 
acute  necrosis.  The  clinical  features  differ  according 
to  the  situation  of  the  marrow  aflected,  periosteal  or 
endosteal.  A  third  variety  of  septic  osteo-myelitis, 
described  by  German  writers  as  idiopathic  and  in- 
fective, is  probably  identical  with  the  disease  now  to 
be  described,  and  will  not  be  separately  considered. 

Causation. — Diffuse  septic  osteo-myelitis  occurs 
under  two  distinct  conditions ;  firstly  as  a  result  of 
traumatisin,  where  the  nuidullary  cavity  is  opened 
and  visibly  exposed  to  .sciatic  influences  ;  and  .secondly, 
wlien  it  is  found  almost  uniformly  b(!fore  mnturity, 
and  more  especially  in  childhood,  where  there  is  no 
open  wound,  and  no  visible  passage  for  the  entrance 
of  micro-organisms.  The  first  variety  is  now  most 
fre(piontly  met  with  in  military  surgery,  as  a  result  of 
gun-shot  wounds.    In  former  times  it  was  a  common 
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1  result  of  conipoiiud  fractures  treated  in  civil  hospitals. 
Arising  in  children  without  visible  traumatic  cause, 
nothing  is  known  of  its  remote  etiology,  though  its 
immediate  origin  is  undoubtedly  to  be  explained  by 
the  production  of  micro-organisms.  In  some  cases  it 
is  a  manifestation  of  general  septicemia,  and  its 
occasional  occuirence  in  several  instances  in  the  same 
hospital  ward  suggest  an  infective  origin. 

I'afliolorj'tj. — When  exposed  to  septic  infection 
the  marrow  in  long  bones  is  only  too  favourably  placed 
for  the  diffusion  of  violent  inflammation.  Confined 
within  a  rigid  shell,  and  in  free  communication  from 
end  to  end  by  its  abimdant  blood  and  lymph  vessels, 
the  medullary  tissue,  when  inflamed,  sutlers  double 
disaster  from  the  rapidity  of  the  spread  of  the  inflam- 
mation, and  the  impossibility  of  relief  by  swelling. 
Its  soft  sensitive  tissues  are  strangulated  by  their  own 
prolifei'ation,  and  the  bone,  cut  otf  from  its  most  im- 
portant blood  supply,  sufTers  death.  In  the  compact 
bone  the  incompressible  veins  may  serve  to  carry  in- 
fection to  the  system,  and  fatty  embolism  from  a 
similar  source  is  not  unknown. 

The  naked-eye  appearances  of  a  bone  aflfected  with 
acute  osteo-myelitis  are  striking  and  characteristic. 
The  compact  tissue  is  pink  generally,  or  in  patches  ; 
the  cancellous  bone  is  of  a  bright  or  dusky  red  colour, 
and  the  marrow  is  transformed  into  a  semifluid,  often 
stinking  material,  made  up  of  pus  and  diflluent  fat, 
and  exhibiting  red  sti-eaks  and  patches  representing 
injected  vessels  and  extra vasated  blood.  In  some 
cases,  especially  in  the  non-traumatic  variety,  a  sub- 
periosteal abscess  forms.  This  is  usually  found 
where  the  compact  bone  is  thinnest,  and  its  fora- 
mina most  numerous ;  that  is  to  say,  above  the 
epiphyses,  near  the  joint.  In  this  situation  suppura- 
tive inflammation  of  the  epipliysial  cartilage  is  pecu- 
liarly liable  to  take  place,  leading  to  disjunction  of 
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the  epiplij'sis  from  the  sliaffc,  and  producing  the  con- 
dition known  as  "acute  epiph3sitis." 

The  usual  termination  of  tliose  cases  which  do  not 
rapidly  prove  fatal  from  general 
septic  infection,  is  in  necrosis  of  the 
whole  bone,  or,  more  frecjuently,  of 
the  shaft  between  the  epiphyses 
(Fig.  25).  The  further  history  of 
the  disease  is  then  simply  that  of 
necrosis  of  bone. 

The  minute  anatomy  is  a  com- 
pound of  cellular  proliferation,  vas- 
cular blocking,  ditfiuence  of  fatty 
tissue,  and  general  infiltration  with 
micro-organisms.  The  bony  tissue 
proper,  suddenly  cut  off  from  its 
nutritive  supply  and  rapidly  dying, 
has  had  no  opportunity  of  exhibit- 
ing tiie  signs  of  inflammation,  and 
is  essentially  unchanged. 

Syynploms. — Almost  from  the 
beginning  diffuse  osteo-myelitis  has 
all  the  symptoms  of  a  grave  disease. 
Its  onset,  often  marked  by  a  rigor, 
is  signalised  by  high  fever,  with 
profound  constitutional  disturbance, 
and  frequently  delirium.  There  is 
severe  pain  in  the  pai-t,  which  ra- 
diates in  vai  ious  directions ;  and 
ciinsidenible  tciiiderness  on  ])ressurc. 
Duskiness  of  the  skin,  with  some  fik.  25 
diffuse  swelling,  soon  a.jipcars,  to 
be  rafiidly  followed  by  the  forma- 
tion  of  abscesses.  The  patient  eillier 
(lies  witliiri  a  few  days  j  or  the 
sym])toms  merge  into  those  of  septi- 
ciemia,  wliich,  in  its  turn,  proves  fatal ;  or  the  courso 
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of  tlie  disease  is  diverted  into  tliat  of  an  ordinary 
necrosis.  Yery  rarely,  on  prompt  and  judicious 
treatment,  the  progress  of  the  disease  is  cut  short, 
and  the  patient  escapes  without  either  septicasmia  or 
necrosis. 

The  distinguishing  characters  of  the  disease  are  its 
rapid  onset,  and  the  high  fever  attended  with  grave 
depression,  very  rapid  pulse,  and  perhajDS  delirium. 
Locally  the  ditfuseuess  of  the  pain,  the  duskiness  and 
oedema  of  the  soft  tissues,  and  later  on  the  occurrence 
of  abscesses  at  central  and  outlying  points,  are  charac- 
teristic features. 

Treatment. — Inunediately  on  its  being  recognised, 
diftuse  osteo-myelitis  ought  to  be  treated  by  the 
making  of  one  or  more  free  openings  into  the  medul- 
lary cavity.  The  openings  are  made  after  free 
incisions  in  the  soft  parts,  with  gouge  or  trephine, 
and  must  be  large  enough  to  permit  access  to  the 
medulla,  and  to  provide  free  drainage.  It  is  a 
question  whether  the  best  treatment  would  not  be 
to  remove  the  whole  of  the  supijurating  medullary 
tissue  by  scraping,  and  wash  out  the  cavity  with  anti- 
septic fluids.  Free  incisions  are  made  through  the 
periosteum  in  several  positions,  to  prevent  its  being 
completely  stripjjed  should  subperiosteal  suppuration 
come  on,  as  it  is  likely  to  do. 

These  measures  represent  all  that  can  be  done 
to  check  the  ravages  of  the  disease.  The  case  is 
closely  watched,  and  if  symptoms  of  septicemia 
supervene,  amputation  is  the  only  resource.  Done 
sutHciently  early,  before  the  strength  of  the  patient  is 
gone,  amputation  in  this  disease  lias  had  sufficiently 
encouraging  results.  The  treatment  proper  to  necrosis 
of  the  shaft  when  this  takes  place  is  described  under 
Necrosis. 

From  the  beginning  constitutional  treatment  of  a 
supporting  or  stimulating  nature  nmst  be  I'igorously 
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enforced.  Ammonia,  ether,  bai'k  and  alcoholic  stimu- 
lants, with  concentrated  and  easily  digested  nourish- 
ment, must  be  administered  in  large  and  frequently- 
repeated  doses. 

Acute  epiphysitis. — This  is  a  form  of  acute 
osteo-myelitis,  occurring  in  children  near  the  ends  of 
the  long  bones,  and  resulting  in  disjunction  of  the 
epiphysis  from  the  sliaft. 

Though,  pathologically,  it  probably  does  not  merit 
the  position  of  a  distinct  disease,  its  clinical  features  are 
so  distinctive  and  its  importance  so  great  that  it 
generally  receives  separate  consideration. 

Causation. — Sometimes  a  blow  or  other  injury 
is  made  to  account  for  the  disease,  but  most  fre- 
quently no  such  cause  can  be  assigned.  It  is  probably 
alwaj's  sejDtic  in  immediate  origin.  This  septicisra  may 
arise  from  general  causes,  or  locally,  from  lymjjhatic 
infection  carried  from  a  sore  to  the  bony  marrow.  It 
is  found  almost  exclusively  in  children  or  young 
infants,  and  usually  in  such  as  are  in  feeble  general 
health. 

Fathology. — Its  pathology  is  probably  identical 
with  ordinaiy  septic  osteo-myelitis.  It  is  peculiar  in 
this,  that  tlio  iiillannnation  is  most  active  and  most 
destructive  wliere  histological  activity  is  greatest, 
namely,  in  the  parts  close  to  the  epiphysial  cartihige. 
Suppurative  inflaiiiination  in  the  mai'row  of  tliis 
re-ion  causes  a  rapid  disintegration  of  the  cartilage, 
witli  consefpicnt  (li.sjunction  of  tlie  epiphysis  IVoni 
the  shaft.  Tlic  end  of  the  sliaft  is  surroundi'd  with 
pus  and  debris  of  medullary  tissue,  which  may 
force  its  way  into  the  contiguous  joint,  or  through 
the  skin,  or  in  liotli  directions.  That  the  focus  of 
the  innMmmatif)n  is  in  the  active  tissue,  abutting  on 
(he  epiphysial  cart,ilnge,  there  need  be  no  dispute  ;  that 
it  starts  in  the  cartilage  itself,  or  in  the  epiphysis,  as  is 
maintained  by  some  surgeons,  is  exceedingly  doubtful. 
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Symptoms.  —  As  already  stated,  the  disease  is 
found  in  iinliealtliy  cliildren  during  the  first  few- 
months  of  existence.  It  is  situated  most  frequently 
in  the  femur  at  the  hip  joint,  and  with  diminishing 
frequency  at  the  knee  joint,  the  shouldei-,  the  elbow, 
and  the  ankle.  Locally  it  presents  the  ordinary  signs 
of  an  acute  inflammation  rapidly  going  on  to  suppura- 
tion, and  at  a  very  early  stage  affecting  the  joint. 
The  child  is  evidently  seriously  ill  with  high  fever, 
and  great  depression  of  the  vital  jaowers.  When  the 
disease  has  existed  for  a  few  days,  grating  on  move- 
ment with  pei-haps  undue  mobility,  marking  dis- 
junction of  the  epiphysis,  will  probably  be  found.  The 
disease  rapidly  progresses,  and  may  be  fatal  within, 
two  or  three  days.  In  cases  that  are  not  rapidly 
fatal  abscesses  form  and  bui'st,  and  recovery  may  take 
place  after  a  tedious  illness.  The  bone  may  become 
united,  though  its  future  gi'owth  is  stunted.  As  the 
joint  is  implicated  at  a  very  early  stage  of  the  disease, 
it  is  easy  to  mistake  it  for  a  pure  joint  aflection  ;  in- 
deed, it  is  frequently  described  among  diseases  of  joints. 

Treatment. — To  support  the  child's  strengtli  and 
to  provide  free  exit  for  the  pus  are  the  leading  indi- 
cations for  treatment.  Early  and  free  incisions,  with 
sufficient  drainage  and  antiseptic  dressings,  give  the 
best  chance  of  cure.  Indeed,  with  such  treatment,  it 
is  surprising  to  find  how  great  the  recuperative  jiower 
sometimes  is.  The  disjoined  fragment  unites  firmly 
to  the  shaft,  the  inflammation  in  the  joint  .subsides, 
and  the  articulation  may  be  left  with  free  movement. 
If,  after  such  treatment,  signs  of  improvement  are  not 
apparent,  am2)utation  above  the  disease  is  the  only 
resource  left. 

Necrosis. — By  necrosis  of  bone  is  undei'stood  a 
death  of  the  whole  or  some  part  of  the  bone  witlmut 
marked  alteration  in  its  structure,  and  following  one 
or  other  of  the  varieties  of  acute  inflannnatiou. 


N'ecrosis. 


I2T 


Causation.  — The  imraediiite 
stoppage  of  the  circulation, 
either  through  the  vessels 
being  torn  by  injury,  or 
from  their  I>ecoming  blocked 
as  a  result  of  the  iutlamma- 
tory  process.  The  remote 
causes  are  those  of  the  form 
of  inflammation  which  gave 
rise  to  it.  An  acute  form  of 
necrosis  is  lialjle  to  follow 
any  of  the  specific  fevers, 
especially  scarlet  fever  • 
scrofula  and  syphilis  predis- 
pose to  the  more  chronic 
forms.  Among  local  causes, 
injuries,  as  blows,  wounds, 
or  amputations,  liold  tlie 
first  place.  A  peculiar  form 
of  necrosis  in  the  lower  jaw 
is  found  among  workers  in 
phosphorus.  In  old  people 
a  variety,  analogous  to  senile 
gangrene  of  the  soft  tissues, 
and  known  as  senile  necrosis, 
is  met  with. 

Pathology. — N(!crosis  has 
already  been  mentioned  as  a 
j)0ssibkj  termination  of  the 
three  Ifsading  varieties  of 
iiifluiiimjition  in  Ijone. 
Clerierally  speaking  the  va- 
riety of  necrosis  is  deter- 
mined by  tiie  nature  of  tlio 
iidlamriiMtiou.  Tlius  perios- 
titis, as  a  rule,  causes  a 
superficial  necrosis  of  tlie 
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of 


necrosis  is 


Fiff.  20. 


Titiin  ^liowiiiff  in  its  upper 
tliirri  Biii-crfli  ial  nprrosin  ;  in  itH 
niiildlc  Ililril  necrotic  ciifieH  (nut 
well  showti  in  tli'nwiiigt  ;  iind  in  i(s 
lower  tliird  total  necrosiH  enr- 
rnnnded  by  nil  jilniowt  eoniltleto 
iiivoliiiTe  of  iii  w  lidiie.  (iMuseiini, 
Bristol  Itojjil  Indiiiiarv.) 
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bone  (peripheral  necrosis) ;  osteitis  most  frequently 
results  in  death  of  a  portion  of  the  cancellous  or 
compact  tissue  {central  necrosis) ;  while  endosteitis,  if 
acute,  causes  death  of  the  whole  shaft  (total  necrosis). 

In  every  case  the  immediate  cause  of  necrosis  is 
thrombosis  in  the  blood-vessels,  rnduced  either  by 
injury  or  inflammation.  The  piece  of  dead  bone  thus 
cut  off  from  its  vital  connections  is  essentially  a' 
foreign  body,  and  acts  as  an  irritant  upon  the  sur- 
rounding tissueSj  causing  the  formation  of  an  abscess. 
The  suppurative  process  thus  set  up,  with  the  con- 
comitant separation  and  disintegration  or  extrusion 
of  the  bone,  along  with  certain  conservative  processes 
in  the  outlying  tissues,  constitute  the  chief  features  of 
the  disease. 

In  detail  the  pathological  jirocess  is  as  follows. 
The  outlines  of  the  dead  bone  are  marked  off  by  a 
limiting  area  of  thrombosis  in  the  livuig  tissue. 
Behind,  up  to,  and  in  this  thrombotic  ai'ea,  the 
ordinary  process  of  i-arefying  osteitis  is  set  up.  The 
inflammation  is  most  active  in  the  immediate  proxi- 
mity of  the  dead  bone,  and  hei-e  the  rarefaction  soon 
pi'oceeds  to  complete  absorjitidn,  thus  setting  the 
dead  bone  free  from  the  li\-ing.  The  granulations 
which  sprout  from  the  rarefied  bone  now  act  upon  the 
dead  bone  as  well,  causing  its  absorption  or,  rather, 
disintegration.  The  gap,  gradually  increased  between 
the  living  and  the  dead  and  now  loosened  bone,  is 
occupied  by  granulation  tissue,  bony  detritus,  and 
pus. 

Concomitantly  there  goes  on  a  conservative  de- 
velopment of  new  bone.  This  takes  place  in  the 
periosteum,  in  the  granulation  tissue  which  occupies 
the  medullaiy  canal,  and  in  the  rarefied  compact  bone 
which  lies  ai'ound.  Tlie  periosteum  in  such  a  case 
will  have  been  stripped  from  the  bono  and  elevated 
by  the  burrowing  pus,  so  that  there  is  alwaj'S  a  little 
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space  between  the  periosteal  new  bone  and  the  dead 
portion.  The  new  growtii  starts  in  the  periosteum, 
CO  veiling  the  living  bone  at  some  distance  from  the 


Fig  27. — T)ia£rrnmmatiG  Represcntatinn  of  tlm  Proppss  of  Ni-rrosis. 
Tlio  (Iruwiiis?  is  supposed  to  sliow  a  slicu  cut  loiiM:itii(lin!il]y 
throuijli  a  loug  boue  which  has  suU'ercd  total  necrosis  of  part  of  tho 
siiaft. 

aa,  Slinft  (if  hfjalUiy  tjono  ;  bh,  riccrnscd  portion  :  rr.  arcot-tr  new  hnno.  dovolfipnd 
UTMlfM-  tin;  ptTi'i^tciini  riiul  in  llic  nicihilijiry  cMijdl  ;  dil,  L-rjinnlnl  ions 
Hjjmulinu'  from  Ihr'  now  urcnl.'ir  tjone  siirninmlini;  ilio  ni'oroscd  jmrtions 
liiiinK  I  hr  siniisi'S  if)  iinil  ninrkinu  Mio  liinila  ot  the  uxtcnsion  of  ilic  now  hone 
up  tliu  niuUullary  canal  ij) ;  s,  skin. 

line  of  necrosis,  and  in  tho  course  of  time,  with  tlio 
exception  of  some  o[)enings  tlu'ougli  wliich  pus  is 
discharged,  comph'tely  cnslKjaths  the  loosened  necrosed 
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bone  or  sequestnim,  as  it  is  called.  In  the  granula- 
tion tissue  which  replaces  the  medulla  in  the  hollow 
of  the  shaft  new  bone  is  also  developed,  which  may 
not  only  completely  plug  the  opening,  but  extend 
along  the  cavity  in  the  necrosed  bone  till  the  ends 
meet,  forming  an  internal  callus  wduch  is  covered 
by  the  dead  bone  as  a  sort  of  ferrule.  The  new 
bony  gi'owth  in  the  surrounding  compact  bone, 
thinned  by  rarefying  osteitis,  is  of  the  nature  of  an 
osteo-plastic  osteitis  tilling  up  enlarged  cavities  rather 
than  increasing  general  bulk. 

The  changes  may  be  seen  from  a  study  of  the  ac- 
companying diagram  (Fig.  27).  It  will  be  noticed  that 
the  dead  bone  lies  bathed  in  pus,  in  an  abscess  cavity 
which  is  lined  by  granulations  mostly  springing  from 
young  areolar  bone.  This  pus,  containing  a  large 
amount  of  bone  salts,  reaches  the  surface  through 
openings  called,  in  the  bone,  cloacae  ;  and,  in  the  soft 
tissues,  sinuses  or  fistulse.  The  dead  bone  is  now 
known  as  a  sequestritm,  and  the  process  of  separation 
as  exfoliation.  The  abscess  cavity  may  increase  or 
diminish  in  size  round  the  steadily  diminishing 
sequestrum.  As  a  rule  the  new  bone  grows  in  upon 
the  sequestrum  more  slowly  than  the  sequestrum 
diminishes,  so  that  the  longer  the  case  has  lasted,  the 
more  loosely  does  the  sequestrum  lie  in  its  cavity. 
Occasionally,  however,  the  growth  of  new  bone  is  so 
exuberant  that  the  sequestrum  is  embedded  in  it,  and 
iixed  so  as  to  become  almost  immovable  (Fig.  28). 
Sometimes,  again,  the  cavity  around  the  sequestrum 
seems  to  enlarge  instead  of  diminishing. 

Syviptoms. — The  symptoms  of  necrosis  follow  an 
aggravation  of  the  symptoms  of  the  inflammation 
in  periosteum,  bone,  or  medulla  which  gave  rise  to  it 
The  pain,  fever,  and  swelling  increase  till  evidences  of 
suppuration  appear  with  formation  of  an  abscess, 
which  bursts  through  the  skin  if  it  is  not  opened.  A 
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probe  introduced  through  the  opening  so  made  strikes 
\\\)on  bare  compact  bone  of  normal  density.  Tlie 
signs  of  acute  inflammation  now  subside,  and  the 
abscess  opening  becomes  a  fistula  surronnded  by  red 
granulations,  and  discharging  quantities  of  liquid 
yellow  pus.  Most  frequently  there  are  two  or  more 
such  fistulre.  A  probe  introduced  along  one  or  other 
of  these  openings  strikes  on  the  bare  sequestrum, 
whicli  may  or  may  not  be  loose,  according  to  the 
duration  of  the  case. 

Necrosis  is  most  liable  to  be  confounded  "with 
caries.  Necrosis  is  distinguished  most  readily  by  the 
hardness  and  smoothness  of  the  bare  bone  struck  by 
the  probe  introduced  through  the  fistula  ;  in  caries  the 
bone  is  rough,  and  so  soft  that  the  probe  may  be 
pushed  through  it.  In  necrosis,  the  granulations,  red 
and  healthy-looking,  pout  at  the  openings,  and  the 
surrounding  skin  is  of  normal  colour  and  consistency  ; 
in  caries  the  openings  are  small,  not  usually  filled  with 
granulations,  and  the  surrounding  skin  is  undermined 
and  reddened.  The  discharge  in  necrosis  is  usually 
yellow  healthy-looking  pus;  in  caries  it  is  watery, 
pale,  and  unhealthy.  In  necrosis  there  is  considerable 
thickening,  rough  and  unyielding,  caused  mainly  by 
the  periosteal  new  bony  growth ;  in  caries,  if  thei'e  is 
any  thickening,  it  is  caused  by  (edematous  swelling  of 
the  soft  ti.ssues,  or  by  mere  expansion  of  the  bone, 
and  is  not  usually  nodxxlar  on  the  surface. 

Treatment.  —  The  indications  in  treatment  are 
to  get  rid  of  the  sequestrum,  and  to  support  the 
streugt.h  of  the  patient  while  the  tedious  process  of 
suppuration  is  going  on.  For  the  lattei-,  fresh  air 
witii  out-door  existence  wiiere  possible,  and  the 
administration  of  cod-liver  oil  and  iron  with  plenty  of 
good  food,  are  the  chief  requisites.  Any  constitutional 
dyscrasiii,  sue!:  as  scrofula  or  syphilis,  must  be  treated 
by  their  j)ropcr  rcinedifrs. 


126 


Manual  of  Surgery. 


Locally,  the  treatment 
sequesti'um.     If  tlie  dead  1 


F:g.  2fl.— Feiimr  afTectcil  with  total  No- 
i-nisis  "f  tlie  luidillc  tliiril  of  its  Slmft. 
Tile  cnslii'.'itliinx  now  bone  is  stnvn 
tlirouKli  nl  tlifl  micliUo  to  show  tlio 
FO(UinKi,rnin.  Rovcral  cIoncii>  arc  visi- 
ble. This  reimir  is  from  I-hc  lirsi,  eiise 
or  ainiiiiintioM  at  t  lio  hip  joint  per- 
forniPd  in  RnBliiod  in  1814.  tllnseimi, 
Bristol  Royal  Inllrmary.) 


is  simply  removal  of  the 
e  is  small  and  supei-ficial, 
it  may  escape  through 
tlie  sinvis  or  be  simply 
lifted  out  of  its  bed 
before  tlie  encapsuling 
new  bone  is  develoiDed. 
But  as  the  new  bone 
closes  round  the  seques- 
trum, the  chances  of 
spontaneous  removal  di- 
minish, and  some  opera- 
tion is  usually  necessary 
to  take  it  away  (Fig.  28). 

Sequestrotomy,  as  the 
opei'ation  for  removal  of 
a  sequestrum  has  been 
called,  is  not  usually 
performed  till  the  dead 
is  freed  from  the  living 
bone  and  lying  loose  in 
its  bed.  In  some  cases 
of  limited  and  super- 
ficial necrosis  the  seques- 
trum may  be  readily 
removed  by  forceps  with 
or  without  a  simple  skin 
incision.  In  most  cases, 
liowever,  a  more  com- 
plicated proceeding,  in- 
volving division  of  the 
new  bone,  is  necessary. 

In  an  ordinary  case 
the  operation  is  as  fol- 
lows :  Tlie  limb  is  ren- 
dered bloodless  by  ele- 
vation or  by  Esmarch's 
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metliod,  and  a  ruluber  touiiii(iuc,t  applied.  The 
most  convenient  sinus  is  selected,  and  the  under- 
lying cloaca  exposed  by  suitable  incision  through 
the  soft  parts.  If  the  cloaca  is  large  enough  to 
admit  of  its  passage,  the  sequestrum  is  seized  by  a 
special  forceps  called  necrosis  forceps,  and  removed. 
If  the  cloaca  is  not  large  enough,  it  is  enlarged  l^y 
gouge  or  trephine,  and,  at  the  same  time,  the  extrac- 
tion of  the  sequestrum  may  be  facilitated  by  dividing 
it  in  the  middle  by  bone  forceps  and  removing  it  in 
halves. 

The  gi-anulations  lining  the  cavity  from  which 
the  sequestrum  has  been  removed  are  scraped  out, 
and  the  whole  cavity  swabbed  or  irrigated  with  a 
strong  antiseptic  fluid.  If  there  is  bleeding  the  cavity 
must  l)e  plugged  with  strips  of  boracic  lint,  or  of  lint 
sprinkled  with  iodoform,  or  some  such  similar  dress- 
in  Ef. 

If,  as  frequently  happens  in  cases  of  total  necrosis, 
the  new  bone  is  smn.ll  in  amount  and  liable  to  become 
fractured,  a  splint  must  be  applied  and  worn  for  some 
weeks.  In  iiiost  cases  rest  and  elevation  of  the  part 
will  be  advisable,  though  it  will  rarely  be  necessary 
to  confine  the  patient  to  bed. 

In  cases  of  extensive  necrosis  where  septic  absorp- 
tion with  high  fever  are  rapidly  sapping  the  patient's 
health,  and  where  an  immovable  sequestrum  with 
advanced  suppuration  in  the  soft  parts  render  mere 
setiuestrotomy  an  operation  not  likely  to  l)o  successful, 
amputation  may  be  called  for.  Accidental  injury  to 
vessels  or  other  structures  by  an  extendcsd  sequestrum 
may  be  a  renson  for  amputation. 

4tiii<>t.  iM'4Tosis,  or  necrosis  without  suppura- 
tion, is  the  nanu!  givfm  to  a  form  of  necrosis  in  which 
the  signs  of  indanimation  are  sliglit  or  absent,  and  the 
sequestrum  either  disa|>pear8  or.  is  enc.ipsuled  without 
the  formation  of  an  abscess  wluch  opens  externally. 
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The  dead  bone  is  passively  tolerated  or  quietly  re- 
moved without  any  external  signs.  This  form  of 
necrosis  is  very  rare. 

Pho«>i>lioi'ii<»  necrosis  of  the  jaAvs  is  a  pecu- 
liar form  of  necrosis  which  attacks  the  jaws  of  workers 
in  phosphorus.  The  immediate  cause  is  supposed  to 
be  the  action  of  phosj)horous  acid  on  bone  that  abuts 
on  carious  teeth.  An  osteitis  is  thus  set  up  which 
spreads  outwards  under  the  periosteum,  and,  becom- 
ing suppurative,  elevates  that  tissue  from  the  bone, 
thus  causing  its  death.  In  this,  as  in  other  forms  of 
necrosis  of  the  jaws,  there  is  ahvaj's  an  excessive 
development  of  new  bone  around  the  sequestrum, 
rendering  the  pi'ocess  of  cure  tedious  and  ditticnlt. 

Care  in  seeing  to  the  cleansing  of  the  teeth,  and 
the  use  of  the  red  amorphous  phosj^horus  instead  of 
the  yellow  variety,  have  been  found  to  diminish  the 
susceptibility  to  the  disease. 

Diseases  of  Nutrition. 

A  small  and  comparatively  unimportant  class  of 
diseases  of  bone,  depending  neither  on  actual  inflam- 
mation nor  on  specific  constitutional  dyscrasia,  are 
described  as  diseases  of  nutrition.  They  may  be  sub- 
divided mio  hypertro^Mc  and  atrophic  varieties. 

Diseases  of  Nutrition  attended  with 
Hypertrophy. 

Simple  lijiterli-opliy  of  bone. — Most  cases 
of  enlargement  of  bone  originate  in  inflammation 
from  injury.  Examples  of  simple  overgrowth  are 
best  seen  in  cases  where  the  ordinaiy  pressure  to 
which  a  long  bone  is  exposed  has  been  ren'ioved.  The 
general  increase  in  length  which  frequently  occurs 
when  a  young  person  is  confined  to  bed  for  a  time 
is  an  example  of  this  sort.  Another  example  may 
be  seen  in  the  increase  of  length  which  a  radius, 
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dislocated  at  its  upper  extremity  and  unreduced,  may- 
undergo.  In  the  rare  cases  of  simple  overgrowth  of 
one  or  more  tingers  or  toes,  or  even  of  a  whole  limb, 
the  bone  simply  participates  in  the  general  hyper- 
trophy. It  is  doubtful  if  the  enlargement  which 
follows  rickets  is  to  be  regarded  as  simple  hyper- 
trophy. 

Osteitis  dcforinans  (Paget). — This  is  a  rare 
and  extraordiiiary  atTection  of  the  bones,  probably 
inflammatory,  attended  with  increase  of  bulk  and 
frequently  with  distortion  of  shape.  It  occurs  speci- 
ally in  persons  after  the  prime  of  life,  is  accompanied 
with  considerable  pain,  and  usually  attacks  several 
bones  simultaneously  or  in  succession.  No  specific 
cachexia  has  been  found  associated  with  the  disease, 
and,  though  it  may  last  over  a  number  of  years,  it  may 
produce  little  or  no  impairment  of  health.  Locally 
the  bone  is  enlarged  in  all  its  dimensions,  rarefied  in 
its  compact  portions,  and  thickened  and  roughened 
under  the  periosteum.  The  clinical  features  are  elon- 
gation of  the  limbs  from  the  bony  overgrowth,  and 
distortion  in  the  shape  of  tlie  spine,  pelvis,  skull  and 
thorax,  as  well  as  of  the  limtjs,  from  the  weakness 
caused  by  rarefaction. 

No  treatment  has  been  found  of  benefit.  The 
disease,  after  continuing  for  years,  may  become  spon- 
taneously arrested,  leaving  the  lionos  increased  in 
>>iilk  and  in  density.  In  a  few  cases  maligniint 
growths  have  apjicarcid  in  the  liypertropliied  bones. 

L«>oiili:i.sis  oss4':i  (Vircliow). — This  is  a  curious 
disease  ]imiti;d  to  tlie  bones  of  tiui  skull  and  face, 
and  ma.rked  by  an  increase  in  tlieir  tliickncss,  so  great 
tliat  the  pati(!iit  is  usually  killed  l>y  compi-ession  of 
the  brnin  or  blocking  of  the  nose  and  pharynx.  Tin; 
condition  seems  to  be  an  enormous  ovcM-growtli,  with 
increased  sponginess  of  tin;  dipliie.  It  always  com- 
mences in  (iarly  life.  Billroth  speaks  of  a  similar 
J— 21 
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affection  found  in  the  flat  bones  generally,  and  likens 
it  to  elephantiasis  of  the  skin.  The  cause  is  unknown, 
and  all  treatment  has  been  ineflectuiil. 

Diseases  of  Nutrition  attended  with  Atrophy. 

Simple  atropliy. — Any  diminution  of  nutritive 
supply  may  be  followed  by  simple  atrophy  of  hone. 
In  old  age  thinning  of  tlie  compact  bone  and  rarefac- 
tion of  the  cancellous  portions  takes  place  in  the  bones 
generally,  rendering  them  liable  in  favourable  locali- 
ties, such  as  the  neck  of  the  femur,  to  fracture  from 
slight  causes.  Interference  with  the  blood  supply,  as 
in  cases  of  fracture  where  the  medullary  arteiy  is  torn 
through  ;  destructive  inflammation  of  the  epiphysial 
cartilage  in  young  growing  bones ;  diminution  of 
function,  as  in  anchylosis  of  the  elbow,  and  all  such 
influences,  are  followed  by  bonj''  wasting. 

Fatty  atrophy. — In  all  cases  of  atrophy  of  bone 
yellow  marrow  more  or  less  completely  replaces  red 
marrow.  In  health,  where  there  is  no  cancellous 
tissue,  as  in  the  centre  of  a  developed  long  bone, 
the  marrow  is  almost  pure  fat.  It  is  the  same  in 
disease  ;  as  the  cancellous  bone  disappears  the  maiTOw 
in  its  meshes  becomes  fatty.  This  condition  is  specially 
seen  in  the  long  bones  around  joints  that  have  been 
long  inflamed  and  out  of  use.  In  such  cases  the 
red  marrow  inay  have  completely  disappeared,  its 
place  being  taken  by  a  tissue  that  is  little  more  than 
fat ;  the  compact  bone  is  reduced  to  a  mere  shell, 
and  the  cancellous  bone  is  a  delicate  and  friable  tissue 
tliat  can  be  cut  with  the  knife  and  Crushed  between 
the  fingers.  The  condition  is  seen  in  its  nlost  typical 
form  in  tlie  bones  of  the  thigh  and  leg  after  long- 
standing strumous  disease  of  the  knee  joint; 

Fra^'ilitas  os»«iuiiii — Though  this  term  is  appli- 
cable to  several  conditions  associated  with  dimiiiished 
strength  of  bono  causing  a  tendency  to  fracture  o\\ 
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slight  provocation,  it  lias  also  a  special  significance  as 
applied  to  children.  A  child  may  occasionally  be 
found  who  has  suffered  fracture  of  almost  every  bone 
in  the  limbs  and  not  a  few  of  the  body  before  it  has 
reached  the  tenth  year.  Running  on  a  stone  pave- 
ment, playing  leap-frog,  striking  a  smart  blow,  have 
been  known  to  cause  fracture  in  such  cases.  Some  of 
the  bones  may  have  been  broken  several  times  in  suc- 
cession, uniting  in  the  ordinary  way  and  with  average 
rapidity.  No  cause  has  been  discovered  beyond  an 
excessive  tenuity,  with  perhaps  increase  of  density  in 
the  bony  tissues.  The  children  are  usually  fragile, 
but  not  diseased. 

A  brittleness  of  bones  may  be  caused  by  various 
diseases,  such  as  aneurism  of  bone,  new  growths,  ne- 
crosis, osteo-malacia,  and  atrophy. 

CON.STITUTIONAL  DISEASES  OF  BoNE. 

Under  this  heading  are  described  a  number  of  affec- 
tions of  bone  which  are  associated  with  definite  and 
palpable  constitutional  disease,  and  which  may  appear 
in  any  or  every  bone  of  the  Vjody.  They  are  scrofula, 
with  its  ally  tubercle,  syphilis  and  osteo-malacia. 

Scrofula  and  tubercle  in  bone. — The  rela- 
tions of  scrofula  to  tubercle  cannot  here  be  discussed. 
The  want  of  definiteness  wliich  for  years  has  attaclied 
to  the  meaning  of  these  terms  is  seen,  perhaps,  at  its 
worst  in  diseases  of  bones.  At  present  the  tendency 
is  to  con.sider  them  pathologically  identical,  giving 
them  the  same  causation  (the  bacillus  tulx'.rculo.sis), 
and  combining  the  wide  clinical  divergencies  in  tho 
a.ssumptioii  that  they  arc  dilleriuit  stages  in  the  same 
allection.  [Sen  Arts,  on  Scrofula  ;\nd  Diseasi;  of  Joints.) 

Frf)m  a  purely  clinical  point  of  view  we  can 
distinguisli  at  least  three  forms  of  (Ii.se;ise  of  bone, 
scrofulous  or  tubercular,  as  wc  may  prefer  to  name 
them  wliich  may  be  described  under  this  head.  These 
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are  the  miliary  tubercle  ;  the  mass  of  degenerate  cheesy 
material  often  described  as  caseating  tuljercle  ;  and 
that  form  of  low  rarefying  osteitis  usually  described 
as  scrofulous  caries. 

The  miliary  tubercle  or  nodule  occurs  in  the 
marrow  lying  in  cancellous  bone,  either  as  a  part  of 
genei'al  miliary  tuberculosis  or  as  started  by  local 
infection  from  a  mass  of  caseating  inflamnjatory  ma- 
terial. As  met  with  here,  its  structui-e  and  beha\dour 
are  the  same  as  elsewhere.  As  a  part  of  general 
miliary  tuberculosis  it  is  a  fatal  disease  ;  as  origi- 
nating in  infection  from  caseous  products  it  may  be 
either  the  forerunner  of  general  tuberculosis  or  the 
indication  of  advancing  and  grave  local  disease  in  the 
bone. 

The  mass  of  degenerate  imflammatory  material, 
known  as  caseating  tubercle,  is  also  chieHy  met  with 
in  the  cancellous  ends  of  the  long  bones.  In  structure 
and  behaviour,  as  well,  in  all  probability,  as  in 
pathological  origin,  such  masses  are  closely  allied  to 
those  met  with  in  scrofulous  lymphatic  glands.  They 
may  exist  for  prolonged  periods,  producing  but  few 
symptoms,  and  any  change  that  the3''  undergo  is  likely 
to  be  further  retrogressive.  The  importance  of  sucli 
collections  is  enhanced  from  their  i")roximity  to  joints, 
and  their  tendency  to  implicate  these  in  their  de- 
generate changes.  Such  masses  contain  in  their 
substance  little  or  no  bony  tissue.  The  osteitis  which 
preceded  it  will  have  greatly  thinned,  or  completely 
destroyed  the  cancellated  trabecular. 

The  best  known  and  by  far  the  most  impoi'tant 
form  of  scrofulous  bone  disease  is  the  variety  of  caries 
to  which  it  gives  its  name.  Indeed,  most  examples 
of  caries  own  scrofula  as  a  predisposing  cause.  None 
of  the  bones  are  free  from  it,  thougli  it  lias  decided 
predilections  for  certain  sites.  It  is  foinid  most 
frequently  in  the  bones  of  the  hands  and  feet,  in  the 
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bodies  of  the  vertebrre,  and  in  the  cancellous  ends  of  the 
long  bones.  As  caries  of  the  carpus  and  the  tarsus 
among  the  young  of  the  poorer  classes,  it  is,  perhaps, 
the  most  common  of  all  diseases  of  bone,  running  a 
very  slow  course,  attacking  one  bone  after  the  other, 
rarely  capable  of  cure,  and  ultimately  demanding 
amputation.  As  "strumous  dactylitis  "  in  children, 
it  attacks  the  long  bones-  of  the  hands  and  feet, 
expanding  the  comjDact  shell,  and  transfoi'ming 
the  medullary  contents  into  fungating  granulation 
material.  Attacking  the  bodies  of  the  vertebrte,  it  is 
well  known  as  Pott's  disease,  or  angular  curvature  of 
the  spine.  In  the  ends  of  the  long  bones  it  has  a 
special  importance,  as  being  a  frequent  cause  of  one 
of  the  most  intractable  forms  of  chi'onic  joint  disease. 

In  these  instances  the  afi'ection  lies  in  the  medullary 
cavity.  Sometimes,  however,  it  appears  under  the 
periosteum  as  a  "  strumous  node,"  producing  an  abscess 
and  superficial  caries. 

Symptoms.  — •  The  symptoms  of  simple  miliary 
tubercle  in  bone  are  those  of  general  miliary  tuber- 
culosis. A  number  of  miliary  nodules  around  a 
caseating  focus  produce  no  symptoms  beyond  its 
cause.  A  mass  of  tubercular  caseated  material 
usually  produces  slight  or  no  symptoms  till  it  breaks 
\ip  and  snp])urates,  when  the  .symptoms  are  simply 
those  of  scrofulous  caries. 

In  scrofulous  caries  the  onset  is  uncertain  and  the 
progress  slow.  Otherwise,  the  symptoms  are  simply 
those  of  ordinary  caries,  already  descrilied,  plus  the 
signs  of  the  scrofulous  diathesis.  In  strumous 
dactylitis  the  disease  is  somewhat  jieculiar  in  causing 
expansions  of  the  bony  .sluill,  forming  a  chronic 
abscess  within  the  bone,  which,  even  after  an  exit  for  its 
contents  lias  l)een  provided,  may  continue  to  discharge 
iiidermitely.  Elsewhere  perforation  of  the  compact  bone 
usually  takes  place  before  expansion  is  perceptible. 
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Treaimmt. — Constitutionally  the  scrofulous  ele- 
ment is  treated  by  the  ordinary  remedies.  Locally, 
before  suppuration  has  commenced,  counter-irritation 
by  blisters  or  the  actual  cautery,  the  application  of 
Scott's  dressing,  or  the  oleate  of  mercury,  with  elastic 
compression  by  rubber  bandage,  have  been  of  benefit. 
Most  frequently,  however,  suppuration  takes  ])lace, 
and  our  efforts  are  then  directed  to  the  removal  of 
the  fungatinw  granulations  with  the  carious  bone 
after  the  manner  above  described.  In  disease  of  the 
tarsus  or  carjms,  excision  or  amputation  is  usually 
necessaiy.  In  strumous  dactylitis  amputation  is 
usually  performed ;  but  if  a  good  portion  of  the 
expanded  bony  shell  is  removed,  with  the  attached 
skin,  and  the  cavity  dressed  from  the  bottom  by 
some  stimulating  antiseptic  material,  cui'e  may  be  got 
without  amputation.  In  every  case,  before  jierforation 
has  taken  place,  Listerism  in  all  its  details  will  be 
attended  with  the  best  results. 

Syphilitic  diseases  of  bone.  —  Syphilitic 
diseases  of  bone  may  be  considered  under  two  heads, 
as  they  originate  (1)  from  acquired  syphilis,  or  (2) 
from  congenital  syphilis.    {See  Art.  on  Syphilis.) 

Osseous  lesions  in  acquired  syphilis. — 
These  occur  as  periosteal  inflanmiations,  frequently 
resulting  in  caries  and  necrosis,  and  as  chronic  osteitis 
producing  general  thickening.  They  are  recognised 
as  tertiary  manifestations. 

Pathology.  ■ — •  Syphilitic  bony  disease  is  most 
frequently  met  with  as  localised  collections  of  small- 
celled  inflammatory  material  between  the  ])eriosteum 
and  compact  bone.  Such  collections  may  be  regarded 
as  gummatous  tumours.  They  elevate  the  periosteum, 
forming  hard,  rounded  elevations,  and  are  known  as 
parioHteal  nodes.  Under  appropriate  treatment  these 
nodes  may  disappear,  but  frequently  they  go  on 
increasing  in  size  ;  the  lowly  organised  inflammatory 
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matei-ial  breaks  down  and  suppurates,  forming  a 
gummatous  ulcer  with  sluggisli  granulations,  which 
extend  some  Avay  into  the  l)one,  rarefying  and  dis- 
integrating it.  This  is  sypliilitic  caries.  In  bones 
which  depend  mainly  upon  the  periosteum  for  their 
blood  supply,  as  the  Hat  bones  of  the  skull  or  face, 
such  elevation  of  the  periosteum  by  gummatous 
material  may  kill  the  bone  by  depi'ivation  of  nourish- 
ment, and  the  result  is  si/philitic  necrosis.  The  least 
common  form  of  syphilitic  bony  disease  is  where  there 
is  a  general  low  form  of  difl'use  inflammation,  resulting 
in  a  hypertrophic  thickening  of  the  mass.  This  is 
known  as  syphilitic  osteitis  or  sclerosis. 

Symptoms. — In  addition  to  tlie  ordinary  liistojy 
of  syphilitic  infection,  certain  local  peculiarities 
suggest  the  specific  origin  of  these  complaints.  The 
periostitic  node  is  found  most  frequently  on  the  tibia, 
tlie  ulna,  and  the  clavicle,  and  ajipcars  under  the  skin 
as  a  hard,  rounded,  and  tender  swelling.  Pain  is 
almost  uniformly  worst  at  night.  If  the  swelling 
increases  much  in  size  and  is  about  to  suppurate,  it 
extends  chiefly  at  the  margins,  leaving  a  soft,  often 
depressed,  area  in  the  centre  covered  with  purple 
congested  skin.  When  the  skin  breaks,  the  unhealthy 
granulations  lie  in  a  bed  of  carious  bone,  which  is 
diagnosed  in  the  ordinary  way.  On  the  skull,  and 
especially  on  the  forehead,  sy])hilitic  bony  disease 
manifests  itself  iisually  as  small  areas  of  nc^crosis, 
leaving,  vvhcsn  the  dead  bone  is  removed,  similar 
punched-out  ulcers,  which  extend  tiu-ough  the  outer 
table,  and  fref|uentiy  the  inner  taljle  as  well.  In  the 
neighb()ui'hoo(l  of  such  ulcers  that  havt;  been  of  any 
duration,  tlien;  is  usunlly  some  considerable  amount 
of  bony  thickening.  Tlie  middle  line  of  the  hard 
palate  is  frequtmtly  aff"ected,  causing  the  formation  of 
an  opening  lietween  the  nasal  and  oral  cavities.  Tlio 
luusal  bones  and  parts  of  tli(!  jaws  are  also  often 
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involved.  Nodes  may  groAV  inwards  on  the  brain, 
producing  cerebral  symptoms.  In  sypliilitic  sclerosis, 
which  by  preference  affects  the  long  bones,  shifting 
pains,  with  diffuse  thickening,  are  the  only  local  signs. 

In  suppurative  syphilitic  bone  disease  the  dis- 
charges are  itsually  foetid  and  the  wounds  foul  and 
unhealthy.  In  necrosis  of  the  bones  of  the  face  the 
foetor  is  met  with  at  its  worst. 

Treatment. — The  treatment  jJroper  to  the  consti- 
tutional disease  is  to  be  fully  and  systematically 
carried  out.  Till  the  constitutional  treatment  has 
had  a  fair  trial,  no  operative  treatment  is  to  be 
instituted.  Not  only  nodes,  but  even  collections 
of  semipurulent  material  may  melt  away  under 
the  administration  of  iodide  of  potassium  or  mer- 
cury, or  both  combined  or  alternated.  If  an  abscess 
must  be  evacuated,  it  must  be  done  through  as 
small  an  opening  as  possible,  as  there  is  a  tendency 
for  large  sluggish  sores  to  follow  injury  to  the  skin. 
Local  measures  for  the  removal  of  carious  or  necrosed 
bone  need  not  be  carried  out  with  so  much  energy  in 
syphilitic  as  in  strumous  disease.  For  the  dressing  of 
the  open  sores  nothing  is  better  than  iodoform. 
Surgical  cleanliness  in  its  most  perfect  form  must  be 
minutely  observed. 

Oisscous  lesions  iu  coiig:ciiital  S}i>l>>li^> — 
These  are  met  with  chiefly  in  two  forms  :  (1)  as 
ati'ophic  changes  in  the  bones  generally,  and  iu 
sjDecial  situations ;  (2)  as  hypertrophic  growths 
(nodes  or  osteophytes)  in  various  situations,  but  more 
especially  in  the  skull. 

Ati-opliic  cli:iii^os  in  con$;onitnl  syphilis 
are  found  most  freqmintly  in  the  bones  of  the  skull, 
in  tlie  long  bones,  and  in  the  teeth. 

In  the  skull  the  disease  shows  itself  in  very 
young  cliildi'eu  as  a  wasting  of  the  bones  at  the  sites  of 
decubitus,  that  is  to  say,  behind  the  eminence  of  the 
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parietal  bone,  in  the  occipital  bone,  and  in  the 
squamous  portion  of  the  temporal.  The  bone  is  either 
much  thinned,  so  as  to  become  like  parchment,  or  is 
transformed  into  a  gelatinous  material,  in  which  no 
bony  tissue  can  be  felt.  This  condition  is  known  as 
cranio-tabes.    {See  Art.  on  Syphilis.) 

In  Ike  long  hones  the  clianges  appear  usually  in 
the  neighbourhood  of  the  epiphysial  cartilage,  and 
consist  mainly  in  an  excessive  deposit  of  lime  salts  in 
the  cartilaginous  matrix,  along  with  an  overgrowth  of 
the  young  medullary  tissue,  which  absorbs  and  replaces 
tlie  bone.  The  bone  is  thus  made  at  once  brittle  and 
soft,  liable  to  bend  in  bulk  or  to  break  in  portions. 
It  sometimes  results  in  sui>puration.  When  the 
disease  is  at  its  height  the  infant  will  not  move  the 
limb  :  it  seems  to  hang  pai'alysed  and  inert,  and  this 
appearance,  with  the  wasting  of  muscle  that  always 
supervenes,  has  given  to  the  condition  the  name  of 
syphilitic  pseudo-parali/sis. 

In  th.e  teeth  the  condition  is  tliat  first  described  by 
and  named  after  Mr.  Jonathan  Hutchinson.  It  is  a 
pegging  and  notching  of  the  permanent  upper  central 
incisors.  The  teeth  are  too  small  for  the  s]iaces  they 
have  to  fill ;  they  tend  to  liecome  pointed,  then  cutting 
edges  ai'e  liollowed  out  and  crcsccntic,  or  notched  and 
tuberculated.  Tlie  lateral  incisors  are  sometimes 
pegged  also,  and  the  canines  ai-e  often  too  pointed. 
Tlie  cause  is  prol)al)ly  an  old  stomatitis  interfering 
with  tlu!  dcvelo[)m('nt  of  the  tooth  bulljs.  {See  Art.  on 
Sypliilis.) 

Ilyi>«>rtr«plnc  cli:in;;cs  in  coii^renifnl  sy- 
|>liili<«are  nietwitli  as  lnc:;iJised  snli])cri(ist,('al  d(^\-(^h)p- 
ments  of  porous  Iwne  in  tlie  lioncs  of  the  skull  and  iu 
some  of  the  long  bones. 

In  tlie  akidl  tlu^y  areknown  ,'is  I'arrol's  nndes  or  osteo- 
phytes. They  appear  as  broad  ilatteiied  bossi's,  usually 
four  in  number,  ujion  the  four  bunes  that  surround  the 
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aiiterioi'  fontanelle,  but  are  found  also  skirting  the  sagit- 
tal and  coronal  sutures.  They  are  composed  of  spongy- 
vascular  bone  with  wide  spaces.  Such  growths  may 
attain  to  considerable  thickness,  as  much  as  half  an 
inch  ;  and  they  may  extend  laterally  so  as  to  cause 
premature  closure  of  tlie  sutures.  They  veiy  rarely 
break  down  and  suppurate.  They  nearly  always 
ajDpear  between  the  sixth  and  the  twelfth  months. 

In  the  long  hones  such  nodes  are  usually  found  on 
the  tibia  or  the  humerus,  appearing  at  about  the  same 
age  and  following  the  same  oourse.  Theii-  site  is  near 
the  ejjiphyses,  and  most  frequently  in  the  neighbour- 
hood of  tlie  knee  and  elbow  joints. 

The  treatment  of  the  osseous  lesions  of  congenital 
syphilis  is  simply  that  of  the  constitutional  disease. 
Local  measures  are  not  called  for. 

Mollitios  ossiiiin;  ostco-inalacia  ;  iiiala- 
costeoii,  —  This  is  a  constitutional  disease  charac- 
terised by  a  general  softening  of  the  osseous  tissue, 
rendering  it  liable  to  be  bent  or  broken. 

Causation.  —  Almost  nothing  is  known  of  the 
origin  of  this  rare  and  extraordinary  disease.  In  some 
few  cases  it  is  inherited.  It  is  twelve  times  more 
frequent  in  females  than  in  males,  and  among  females 
more  than  two-thiitls  of  the  cases  appear  during  the 
child-bearing  period.  Most  usually  it  occurs  during 
and  after  adult  life  ;  but  it  has  been  met  with  at,  and 
even  before,  puberty.  Theories  as  to  its  being  caused 
by  a  dissolving  action  of  carbonic  acid  or  lactic  acid 
want  contirmation. 

Pathology. — The  essential  -features  of  the  disease 
are,  i-eplacement  of  tlie  medullary  tissue  by  a  dark-red 
grumous  semifluid  material,  and  rarefaction  and 
absorjDtion  of  bone.  The  disease  advances  centrifu- 
gally,  beginning  u.sually  in  the  yellow  marrow,  and 
extending  upwards  and  downwards  into  tlie  red 
marrow  in  tlie  cancellous  bone,  and  outwards  into  the 
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compact  tissue.  Rarely,  however,  does  it  attack  the 
subperiosteal  outer  lamell£e ;  in  the  most  advanced 
cases,  where  the  greater  part  of  the  bone  may  have  com- 
pletely disappeared,  there  nearly  always  remains  a 
thin  shell  of  comparatively  healthy  material  which 
maintains  the  shape  of  the  original  bone.  Into  the 
substance  of  this  pulpy,  vascidar  material  haemorrhages 
frequently  take  place,  and  small  cystic  cavities  with 
fluid  contents  and  well-defined  walls  are  often  formed. 

The  salts  are  dissolved  out  as  if  by  an  acid,  leaving 
a  layer  or  zone  of  animal  substance,  which  in  its  turn 
is  broken  up  and  diffused  in  the  new  growth. 

Symptoms.  —  In  the  early  stages  the  symptoms 
will  be  little  more  than  obscure,  shifting  pains  in  the 
bone  often  described  as  rheumatic.  No  other  sign  of 
disease  beyond,  perhaps,  general  malaise  and  ema- 
ciation, may  appear,  till  a  spontaneous  fracture  or 
bending  of  bone  takes  place.  An  examination  of  the 
urine,  revealing  the  presence  of  an  excess  of  phos- 
phates with  lactic  acid,  will  now  suggest  a  diagnosis, 
which  will  probably  soon  be  confirmed  by  the  occur- 
rence of  other  fractures  and  distortions.  On  the 
slightest  provocations  any  of'tlae  long  bones  may  bend 
or  break,  and  the  chest,  pelvis,  and  spine  may  be  dis- 
torted by  the  normal  pi-essure  they  have  to  bear.  In 
the  ]x;lvis  the  deformity,  consisting  of  a  diminution  of 
the  oblique  diameters  from  pressure  inwards  by  the 
heads  of  the  femora,  is  a  frequent  cause  of  difficult 
parturition,  occasionally  necessitating  operative  inter- 
ference. The  .softened  riljs  may  permit  the  chest  to 
collapse,  and  the  patient  may  die  from  physical 
inability  to  breathe.  In  tlio  worst  cases  the  most 
extraordiriiiry  appearances  may  be  produced  from  the 
exiigg(!rated  distortions. 

A  few  cases  recover  ;  some  live  to  a  good  old  ago 
wliile  the  diseasr;  continues  ;  most,  liowever,  are  fatal. 

Trmtmod.  —  No  treatment  s[)ccially  aimed  at 
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the  pathological  condition  has  been  found  of  the 
slightest  avail.  Treating  symptoms  we  may  give 
tonics  and  plenty  of  nourishment  to  maintain  the 
strength,  with  opium  to  relieve  pain  ;  while  to  prevent 
fractures  and  avoid  distortion  we  may  enjoin  rest  in 
the  recumbent  position. 

Tumours  of  Bone. 

Primary  maligriiaiit  g'rowtlis  ;  sarcoma. — 

Recent  investigations  seem  to  show  that  all  primary 
malignant  tumours  of  bone  belong  to  one  or  other  of 
the  varieties  of  sarcoma.  Scirrlius,  encephaloid,  and 
epithelioma  invade  bone  almost  never  except  as 
secondary  growths. 

Sarcomatous  tumours  in  bone  are  of  the  ordinary 
varieties,  i.e.  round-celled,  spindle-celled,  mixed,  and 
myeloid.  Bone  is  frequently  developed  in  their 
substance  (osteoid  sarcoma),  but  ossification  is  not 
confined  to  any  one  vai'iety  of  growth.  The  be.st 
clinical  classification  is  into  central  and  peripheral 
sarcomata,  that  is  growths  arising  in  the  medulla  in 
the  centre  of  the  bone,  and  growths  arising  under  the 
periosteum. 

Central  sarcoma  of  bone  arises  usually  in 
the  cancellous  tissue  at  the  end  of  the  shaft.  As  it 
grows  it  pushes  the  compact  bone  in  front,  expanding 
and  thinning  it.  It  extends  along  the  medullary 
cavity  in  both  directions,  but  rarely  passes  the 
articular  cartilage  to  enter  the  joint.  The  thinned 
outer  shell  may  be  perforated  at  various  points,  and 
the  overlying  soft  tissues  are  then  invaded.  In  this 
state  spontaneous  fracture  is  liable  to  take  place.  All 
forms  of  sarcoma  are  met  with  in  the  centre  of  bones. 
Central  sai'coniata  ossify  less  frequently  than  peri- 
pliei'iil.  They  may  attain  to  enormous  dimensions, 
and  are  peculiarly  liable  to  recur  in  internal  organs 
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aftei'  removal.  Like  sarcomata  elsewhere,  they  rarely 
invade  the  lymphatics  (Fig.  29). 

Pcriplioral  or  subperiosteal  sarcoma  of 
bone  arises,  as  its  name  implies,  between  the  perios- 
teum and  the  bone. 
It  burrows  between 
these  tissues,  invad- 
in2;  the  bone  from 
the  outside.  Here 
also  all  varieties  of 
sarcoma  are  met 
with.  Ossification 
is  more  common  in 
peripheral  than  in 
central  sarcoma.  In 
the  substance  of 
jjeriosteal  sarcoma 
there  is  frequently 
developed  a  variety 
of  osteophyte,  com- 
])Osed  of  spicules,  or 
closely-set  lamellte, 
or  hollow  tubes, 
which  are  probaljly 
developed  around 
the  periosteal  ves- 
sels, as  they  are 
drngged  out  of  the 
underlying  bone  by 
tlio  growing  tu- 
rn o  u  r  s.  ()c  c  a  - 
.sionaliy  a  thrill  01 
growth, 

Si/ni.pfnms  in/.d  L/iru/7wsis. — Tlie  early  symptoms 
of  central  sarcoma  are  very  similar  to  those  of 
deep  ost(!iti.s,  Tiainely,  deep-seated  pain  of  a  gnawing 
or  bursting  character,  with  some  tenderness.  When 


Fig.  29.— Myeloid  yarcoiiia  of  Femur. 
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swelling  comes  on,  the  rapidity  of  its  increase  with 
absence  of  redness  of  the  skin,  or  other  signs  of  iiaflani- 
mation,  point  to  sarcoma.  When  the  growth  has 
attained  to  considerable  dimensions,  and  the  outer  shell 
of  bone  is  much  thinned,  manipulation  may  produce  a 
peculiar  sensation  of  crackling.  The  skin  stretched  over 
the  swelling  is  white  and  glossy,  with  blue  veins  cours- 
ing under  it.  Where  the  growth  has  escaped  from  its 
bony  shell,  the  soft,  boggy,  semifluctiiating  nature  of 
the  tumour  may  be  detected.  Occasionally  there  is 
a  bruit  or  even  visible  pulsation. 

In  periosteal  sarcoma  there  is  less  pain.  The 
growth  feels  soft  and  boggy  from  the  begimiing,  and 
in  the  early  stages  may  even  be  mistaken  for  abscess. 
By  deep  pressure  an  overlapping  margin  of  tumour 
substance  may  be  felt,  and  this,  with  its  firm  connec- 
tion with  the  underlying  bone,  will  help  to  distinguish 
it. 

In  both  central  and  peripheral  sarcoma,  a  history 
of  injmy  is  curiously  frequent,  so  frequent,  indeed, 
that  traumatism  must  be  considered  as  predisjDosing, 
if  not  causal. 

It  is  possible  to  mistake  sarcoma  in  the  neighbour- 
hood of  a  joint  for  strumous  disease.  In  those  cases 
where  cartilage  is  found  in  a  sarcomatous  growth,  it 
is  sometimes  impossible  to  diagnose  it  from  enchon- 
di'oma.  Generally  speaking,  enchondroma  is  harder, 
and  moi-e  tubercular  on  the  surface,  Avhile  it  m- 
creases  in  size  less  rapidly.  Clinically,  it  is  usually 
impossible  to  distinguish  the  histological  varieties  of 
sarcoma. 

Treatment.  —  The  only  treatment  for  sarcoma 
in  bone  is  to  remove  it.  Sucli  removal  must  nearly 
always  involve  amputation  of  the  limb.  In  periosteal 
sarcoma  it  may  be  possible  to  remove  the  growth,  and 
as  much  of  the  bone  as  may  be  implicated,  but  very 
rarely  is  it  wise  to  be  content  with  this.    In  endosteal 
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gi'owths  amputation  must  always  be  performed.  If 
the  growth  is  small  and  circumscribed,  it  may  be 
possible,  by  amputating  through  the  bone  above  the 
gro^vth,  to  remove  the  whole  of  the  disease.  But  u\ 
most  cases  it  will  be  wise  to  amputate  through  the 
joint  above  the  disease.  The  disease  extends  along 
the  medulla  with  such  rapidity  that  only  in  the  early 
stages  is  it  likely  to  be  unaffected,  and  thus  the 
greatest  security  against  recurrence  is  got  by  disai'ticu- 
lating  the  bone.  When  the  intermuscular  fasciae  are 
affected,  amputation  thi-ough  the  joint  is  still  more 
necessary. 

Myeloid  sarcoma  is  supposed  to  give  the  best 
results  after  amputation  through  the  bone  ;  spindle- 
celled  sarcoma  ought  always  to  be  treated  by  disar- 
ticulation. In  either  case  secondary  recurrence, 
especially  in  the  internal  organs,  and  particularly  in  the 
lungs,  takes  place  in  many  instances  after  operation. 

Secondary  maligrnaiit  g^rowtlis  in  1>onc« 
— All  s(icondary  malignant  diseases  in  bone  are  endos- 
teal, unless  they  are  clii-ect  extensions  from  contiguous 
gi'owths,  when  they  may  be  periosteal. 

Sarcoma  in  any  situation  may  produce  secojidary 
disease  in  bone  by  infection  irom  a  distance.  Carci- 
noma in  bone  is  practically  always  secondary,  most 
frequently  it  is  metastatic,  though  in  certain  situations, 
as  in  the  ril)s  from  cancer  of  the  breast,  it  is  not 
uncommon  as  a  direct  extension  of  the  disease.  Ence- 
phaloid,  as  secondary  to  disease  of  the  liver,  is  not 
uncommonly  found  in  bone.  Epithelioma  of  bone  is 
rare  ;  it  always  originates  l)y  direct  invasion  from  the 
soft  tissues. 

Ostco- an<>ni-i«>in ;  piil<<af  in;;  jifrovvllis  of 
hone — Midway  i)etween  tlu'  IxMiign  and  the  malig- 
nant tumours  of  bone  is  the  class  clinically  known  as 
pulsating.  Of  such  there  are  at  least  three  distinct 
varieties. 
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1.  The  most  common  pulsating  growtJis  are  soft 
sarcomata,  in  which,  from  the  great  number  cf  largo 
vessels,  or  from  dilatations  in  their  walls,  a  general 
distension  of  the  mass  takes  place  at  each  beat  of  the 
heart.  Vascular  thrills,  or  even  perceptible  pulsations, 
are  not  infrequently  met  with  in  ordiuaiy  myeloid  oi* 
spindle-celled  sarcomata  ;  the  variety  under  considera- 
tion is  merely  one  in  which  pulsation  is  an  abnormally 
prominent  feature. 

2.  As  a  second  variety  ai'e  classed  certain  vascular 
erectile  tumours,  composed  of  numerous  interlacing 
small  vessels,  similar  to  ordinary  na3vus  of  the  soft 
tissues.  Such  are  usually  found  on  the  skull,  form- 
ing soft  reddish  elevations,  which  pulsate  under  the 
skin. 

3.  True  aneurism  of  bone,  tliough  in  many  cases 
it  has  been  confused  with  pulsating  sarcoma,  is  now 
generally  admitted  to  exist.  It  is  simply  a  cavitj'  in 
the  interior  of  bone,  containing  blood,  partly  fluid  and 
partly  clotted,  wliich  visibly  pulsates.  It  is  in  fact 
an  ordinary  aneurism,  which  happens  to  be  located  in 
the  interior  of  a  bone. 

Symptoms  and  diagnosis. — A  growth  in  the  sub- 
stance of  a  bone,  which  distends  it,  which  pulsates, 
and  which  perhaps  emits  a  bruit,  may  be  sarcoma,  or 
true  aneurism.  If  the  pulsation  is  distmctly  expansile, 
and  the  vascular  thrill  very  palpable,  and  tlie  bruit  is 
loud  and  well  marked,  we  may  susi^ect  true  osteo- 
aneurism,  though  we  can  seldom  be  certain.  Compres- 
sion of  the  main  ai-tery  checks  the  ])ulsation  ;  if  it  is 
a  vascular  erectile  tumour  it  visibly  diminishes  in 
size;  if  a  pulsating  sarcoma,  it  simply  becomes  less 
tense  ;  if  a  true  osteo-aneurism,  thei'e  is  no  diminution 
in  bulk,  but  relief  of  tension  will  render  ])alpable 
certain  openings  in  the  expanded  bony  shell.  The 
last  is  exceedingly  rare,  and  unless  the  signs  are  very 
definite  indeed,  we  must  conclude  that  the  disease  is 
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a  pulsating  sarcoma.  An  accurate  diagnosis  is  usually 
impossible. 

Treatment.  —  Deligation  of  the  main  artery  of 
the  limb  having  in  most  cases  been  performed  for 
pulsating  sarcoma  cannot  claim  many  successes. 

A  few  cases  of  cure  by  ligation  for  simple  osteo- 
aneurism  have  been  recorded.  In  vascular  erectile 
tumours  of  the  scalp,  or  scapula,  or  other  flat  bones, 
ligation  of  the  arteries  entering  them  may  produce 
cure.  In  pulsating  sarcoma,  amputation,  on  the  lines 
laid  down  for  ordinary  sarcoma,  is  the  only  I'esource. 

Non-nialig'iiaait  gi'owtlis. —  These  are  either 
localised  over-growths  of  the  tissues  that  normally 
enter  into  the  formation  of  osseous  tissue  (cartilage, 
fibrous  ti.ssue,  or  true  bone) ;  or  they  are  cystic  de- 
velopments, simple  or  parasitic. 

0«)tcoiiin.;  cxo<<to<iii«>. — With  very  few  excep- 
tions, all  bony  tumours  grow  outwards;  the  few  that 
grow  inwards  are  probably  inflammatory.  Pnictically, 
therefore,  all  osteomata  are  exostoses  ;  enostoscs  may 
be  ignored.    They  arc  of  three  sorts  : 

The  ivory  osteoma,  or  exostosis,  is  usually  found  on 
the  surface  of  tho  .skull,  fr(';q\iently  on  its  cerebi-al 
aspect,  as  a  smooth,  hard,  rounded  growth,  composed 
of  exceedingly  dense  bono  of  a  consistence  resembling 
that  of  ivory.  Mo.st  prol)alily  it  is  a  true  poi-iosteal 
growth.  The  bone  is  arranged  in  ]>arall(d  laminiu ; 
the  bone  corpuscles  are  small  and  have  long,  slender 
])roc(;sses  ;  and  tho  blood-vessels  are  small  and  .sparsely 
distributed.  As  it  gets  older  the  bone  increases  in 
density,  sometimes  to  .such  an  extent  that  its  vascular 
supply  is  cut  off,  causing  a  (piict  necrosis  and  separation, 
as  in  the  stag's  horn. 

Tiie  spov'jji  ostnoina,  or  exostosis,  is  found  arising 
either  from  tiie  neighbourhood  of  the  (jpiphysis  of 
a  long  bonf,  or  from  the  fibrocartilaginous  insertion 
of  some  iiirge  mass  of  muscle.     It  is  developiMl  iu 
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cartilage,  and  is  areolar  or  spongy,  and  not  laminated, 
except  on  the  surface.  Usually  it  apj^ears  before 
puberty,  and  it  may  go  on  growing  for  an  indefinite 
period.  Its  structure  is  that  of  oidinary  cancellous 
bone.    A  layer  of  cartilage  usually  overlies  the  sjDongy 

osteoma,  and  in  it 
may  be  found  the 
microscopic  appear- 
ances of  ordinary 
intracar til  a  g  i  n  o  u  s 
development  of 
bone  (Fig.  30). 

Hereditary  mul- 
tiple osteoniataficcur 
in  children,  and 
may  affect  most 
of  the  bones  of  the 
body.  As  the  name  implies,  the  disease  is  usually 
inherited.  The  tumours  appear  as  hard,  nodulated 
growths,  situated  mostly  near  the  ends  of  the  long 
bones,  though  they  are  found  on  other  situations. 
They  may  be  very  numerous,  and  may  go  on 
increasing  in  number  and  in  size  for  years,  causing  no 
harm,  except  through  interference  with  movement  of 
the  joints.  They  are  covered  with  cartilage,  and  are 
of  the  nature  of  spongy  exostoses.  The  disease  is 
very  rare. 

Symptoms  and  diaynosis.  —  Unless  it  inter- 
feres with  neighbouring  tissues  or  organs,  the  signs  of 
osteoma  are  purely  physical.  A  hard,  rounded,  or 
irregular  tumour  firmly  attached  to  bone,  painless, 
and  non-inflammatory,  and  with  a  history  of  very 
slow  growtli,  are  its  leading  characteristics.  The 
situation  of  the  ivory  osteoma  on  the  skull,  its  smooth 
rounded  surface  and  small  size,  air  diagnostic.  The 
most  common  situation  of  the  spongy  o,steoma  is  on 
the  linea  a.si)era  of  the  femur  (Fig.  30);  it  is  found 


rig.  30. — Transverse  Section  of  a  Simple 
Cancellous  Exostosis,  originating  in  the 
Linea  A.spera  of  the  Femur.  There  is  no 
change  in  the  structure  of  the  Femur. 
(Museum,  Bristol  Eoyal  Infirmary.) 
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also  on  the  supracondyloid  ridges  of  the  humerus, 
and  on  the  inner  side  may  be  confounded  with  a 
supracondyloid  process.  It  is  found  also  under  the 
nail  of  the  great  toe  (ungual  exostosis),  elevating  the 
nail  and  causing  much  -pain  and  inconvenience  by 
pressure  from  boots. 

Exostosis  is  most  readily  confounded  with 
enchondroma  of  bone,  and  jjarticularly  with  ossifj'ing 
euchondroma.  The  latter  grows  more  rajaidly,  and  is 
more  irregular  on  the  surface  than  the  former. 

Treatment. — Unless  it  disturbs  the  function  of 
neighbouring  organs  or  produces  some  conspicuous 
deformity,  an  osteoma  need  not  be  interfered  with. 
Situated  close  to  important  structures,  as  in  the  orbit, 
or  on  the  inside  of  the  skull,  or  near  a  joint,  its  re- 
moval is  attended  with  some  dithculty  and  risk.  The 
growth  is  taken  away  by  means  of  saw,  chisel,  gouge, 
or  bone  forceps.  It  has  been  found  that  unless  re- 
moval is  complete  and  thorough,  recurrence  sometimes 
takes  ])lace. 

£iichoiidronia. — This  is  the  most  common  of 
innocent  tumours  of  bone.  It  is  met  with  most 
frequently  near  the  extremities  of  the  long  bones, 
and  no  doubt  originates  in  many  cases  from  the 
epiphysial  cartilage.  It  is  found  either  as  a  diffuse 
gn>wth  infiltrating  the  whole  bony  structure,  or  as  a 
circumscribed  outgrowth  from  the  compact  shell. 
The  former  is  most  common  in  tlin  larger  bones,  the 
latter,  often  multi[)lc,  in  the;  long  bones  of  the  hands 
and  feet.  Centres  of  ossification,  or,  more  accurately, 
of  calcification,  are  met  with  most  frequently  in  the 
circumscribed  enchondroma,  and  souK^times  tiic.se  are 
so  thickly  set  as  to  constitute  calcification  of  the 
whole  mass.  All  the  ordinary  pathological  changes 
found  in  enchondroma  g(^n(!rally  are  met  with  in 
cneliondronia  of  bone.  Tlie  tuinom-s  ai'c  usually 
slow  in  growth,  l>nt  sometimes  they  increase  with 
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great  rapidity,  and  may  attain  to  enormous  dimen- 
sions. 

Symptoms  and  diagnosis.  —  A  painless  or  but 
slightly  painful  hard  or  semielastic  tumour  of 
slow  growth,  attached  to  bone,  nodulated  on  the 
surface,  not  invading  the  skin,  and  presenting  none  of 
the  characters  of  malignancy,  is  probably  an  enchon- 
droma.  A  thin  shell  of  periosteal  bone  sometimes 
surrounds  it,  when  cliai'acteristic  crackling  on  manipu- 
lation may  be  detected.  If  small  and  calcihed  it  may 
be  indistinguishable  from  a  pure  osteoma,  though  the 
irregular  bosses  on  its  surface  are  usually  distinctive. 

Treatment. —  In  the  circumscribed  variety,  com- 
plete removal  of  the  growth,  with  gouging  of  the 
bony  surface  from  which  it  springs,  will  probably 
effect  a  cure.  If  the  growth  is  central,  extending  up 
the  medullary  canal,  the  limb  must  be  amputated 
above  the  disease.  Generally  speaking,  removal  of 
the  growth  will  cure  in  enchondroma  of  the  bones 
of  the  hands  and  feet ;  in  enchondroma  of  the  long 
bones  amputation  of  the  limb  will  be  called  for. 

Fibrous  aud  fibro-cystic  gi'owtlis. — As 
originating  from  the  gums  (epulis)  or  from  the  perios- 
teum covering  the  bones  in  the  nasal  caA-ities  (fibrous 
polypus),  fibrous  tumotira  of  bone,  or  rather  of 
periosteum,  are  not  uncommon.  Elsewhere  they  are 
almost  unknown.  Instances  of  fibro-cystic  growths, 
mostly  in  the  femur,  have  been  recorded,  but  they  are 
so  rare  as  to  be  clinical  curiosities. 

Cysts  in  bone.— With  the  exception  of  denti- 
gerous  cysts,  simple  cysts  in  bone  are  extremely 
rare.  Most  of  those  described  as  sanguineous  cysts 
were  probably  sarcomata.  Hydatid  cysts  may  be  found 
in  bone  as  in  every  other  tissue,  but  their  occurrence, 
particularly  in  England,  is  very  uncommon. 
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III.    INJURIES  OF  JOINTS. 

T.  PicivERiNG  Pick. 

Contusions.  —  Joints  are  often  contused  by- 
direct  violence,  such  as  falls,  blows,  or  kicks.  The 
injury  ought  always,  but  especially  in  the  J'oung  and 
delicate,  to  be  regarded  as  of  a  serious  nature  ;  for 
with  very  slight  external  evidence  of  injury  a  very 
considerable  amount  of  mischief  may  be  set  up,  or 
consecutive  inflammation  of  the  structures  entering 
into  the  formation  of  the  joint  may  follow  and  involve 
the  integrity  of  the  articulation.  Thus,  in  delicate 
children,  a  contusion  of  the  hip,  from  a  fall  on  the 
ti-ochanter,  may  be  the  starting  point  of  hi})  joint 
disease,  which  may  run  its  course  to  complete  destruc- 
tion of  the  articulation. 

In  some  cases  there  is  little  to  mark  the  injury 
beyond  the  history  of  the  accident  and  pain,  increased 
on  moving  the  joint ;  in  ot|icr  cases,  rapid  swelling 
of  the  ai'ticulation  follows,  indicating  the  effusion  of 
blood,  mixed  with  .synovia,  into  the  cavity  of  the  joint. 
In  these  latter  the  blood  and  fluid,  under  the  in- 
fluence of  appropriate  treatment,  is  slowly  absorbed, 
generally  without  leading  to  any  ])eimanent  incon- 
venience. 

Trcdimmt. — The  essence  of  the  treatment  consists 
in  perfect  rest  and  the  maintenance  of  complete  im- 
mobility of  the  joint  by  the  apjjlication  of  a  splint ; 
and  there  is  good  reason  to  l>elieve  tliat  in  the 
majority  of  cas(!s,  if  this  treatment  were  thorougldy 
carried  out,  no  untoward  results  would  ensue.  The 
limb  slioidd  be  raised,  and  cold,  l)y  mcnuis  of  evaporat- 
ing lotiojis,  Leiter's  tubes,  or  an  ice  bag  assiduously 
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applied.  If  tlie  joint  is  so  much  distended  with 
fluid  as  to  cause  tension  and  severe  pain,  it  may  be 
relieved  by  means  of  the  aspirator. 

Si»'nins. — By  the  term  "sprain"  we  mean  a 
violent  twisting  or  wrenching  of  a  joint,  whereby  its 
ligamentous  and  tendinous  structures  are  stretched  or 
torn,  but  in  which  there  is  no  separation  or  displace- 
ment of  the  bony  surfaces  from  eacli  other. 

The  amount  of  lesion  which  takes  place  varies 
very  much  in  different  cases,  from  a  slight  tearing  of 
a  few  ligamentous  fibres  to  a  complete  laceration  or 
detachment  of  one  or  more  of  the  ligaments  of  the 
joint,  with  perhaps  displacement  of  tendons  from  their 
sheaths,  laceration  of  muscles  or  tendons,  and  con- 
siderable extravasation  of  blood.  In  some  cases  small 
scales  of  bone,  to  which  the  ligaments  are  attached, 
may  be  torn  away,  constituting  the  "  spi'ain  fractures  " 
described  by  the  late  Mr.  Callender.  The  lesions, 
therefore,  of  a  severe  sprain  closely  resemble,  and 
differ  only  in  degree  from,  those  of  fracture,  with 
which  they  are  very  liable  to  be  mistaken. 

Symptoms. — The  immediate  effect  of  a  sprain  is 
very  severe  pain,  often  of  a  sickening  character. 
This  is  rapidly  followed  by  a  swelling,  pai'tly  due  to 
extravasation  of  blood  into  the  surrounding  tissues, 
and  partly  to  effusion  taking  j^lace  into  the  cavity  of 
the  joint,  as  the  result  of  inflammation  which  has 
been  set  iip  by  the  injury.  After  a  short  time,  dis- 
coloration, extending  for  some  distance  above  and 
below  the  joint,  makes  its  appearance.  There  is,  of 
course,  inability  to  bear  any  weight  on  the  limb,  and 
any  attempt  to  move  the  joint  surfaces  on  each  other 
is  attended  by  increased  pain.  The  degree  and  extent 
of  these  symptoms  dejiend  ujjon  the  amount  of  injury 
which  has  been  sustained. 

The  remote  effects  of  this  lesion  are  often  per- 
manent pain  and  weakness ;  or  stiffness  and  even 
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anchylosis.  The  former  of  these  conditions  may  arise 
from  imperfect  repair  of  the  torn  structures,  or  from 
non-absorption  of  the  eti'usecl  fluid  ;  the  latter  from 
chronic  intlaramation  causingadhesions  within  the  joint, 
or  in  the  slieaths  of  the  neighbouring  tendons.  In  some 
constitutional  conditions,  as  tlie  rheumatic  or  scrofu- 
lous, the  subsequent  inflammation  may  assume  the 
characteristic  type  of  these  conditions,  and  may  be 
very  persistent. 

Treatment.  — ■  Tlie  treatment  of  sprains  requires 
as  much  care  and  attention  as  the  treatment  of  many 
graver  injuries,  and  perhaps  even  a  greater  amount 
of  judgment  on  the  part  of  the  surgeon  ;  for  whereas 
rest  is  absolutely  necessary  for  the  repair  of  the 
lacerated  tissues,  too  protracted  rest  is  often  mis- 
chievous, stiffening  the  joint  and  delaying  recovery, 
so  that  it  often  requires  great  discrimination  on  the 
part  of  the  surgeon  to  know  how  long  to  continue 
to  keep  the  joint  at  rest  and  when  to  connnence 
passive  motion.  Immediately  after  the  receipt  of  the 
injury  the  limb  should  be  laid  on  a  pillow  in  the 
position  most  comfortable  to  the  patient,  or,  what  is 
perhaps  better,  loosely  connected  to  a  splint,  taking 
care  to  leave  the  injured  part  exposed.  This  plan 
secures  perfect  immohility  of  the  joint,  and  at  the 
same  time  prevents  stretching  of  tlio  damaged  tissues 
by  supporting  the  Jinib.  Cold  assiduously  applied, 
with  a  view  to  subdue  indamniiition  and  prevent 
further  efl'usion,  will  generally  Ijc  found  most  agree- 
able to  the  patient.  Tliis  may  best  be  done  by 
irrigation  wilii  spirits  and  wati-r,  wliich  is  to  be 
IJi'eferretl  to  tiie  applicaticjn  of  a  bag  of  pounded  ice, 
or  Leitei-'s  tuljes,  the  weight  of  wliicii  is  generally  a 
source  of  annoyance  and  discomfort,  yometinuis  warni 
applications,  such  as  hot  Goulard  water  witli  lauda- 
innn,  or  {"'jijiy  fomentations,  are  more  grateful  to  the 
patient,  and  may  bo  then  itpplied.    As  .soon  as  the 
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patient  can  bear  it,  equable  pi'essnre  must  be  re- 
sorted to  and  Avill  be  Ibuud  to  be  a  most  potent 
means  of  promoting  absorption  of  the  effused  fluids. 
This  can  be  done  by  means  of  a  bandage  wetted  in  lead 
lotion  and  carefidly  applied,  the  bandage  being  kept 
constantly  damp  Avith  the  lotion  ;  or  strapping  may 
be  used.  This  treatment  must  not,  hoAvever,  be  con- 
tinued too  long,  but  as  soon  as  the  patient  can  bear 
passive  motion  without  pain  or  renewed  inflammation, 
systematic  shampooing  and  movement  of  the  joint 
must  be  resorted  to,  with  friction,  and  the  patient 
must  be  encouraged  to  use  the  limb  as  much  as 
possible  without  causing  himself  pain. 

Wounils  of  joint  s. — These  are  always  serious 
accidents,  the  severity  dej)endiug  partly  upon  the 
nature  of  the  wound  and  the  size  of  the  articulation,  but 
also,  to  a  considerable  extent,  upon  the  age  and  general 
constitutional  condition  of  the  jDatient.  The  wound  may 
be  incised,  ^^unctured,  or  lacerated ;  but  the  severity  of 
the  symptoms  does  not  depend  so  much  upon  the 
extent  or  natui'e  of  the  local  mischief,  as  upon  the 
fact  that  putrescible  matter  collects  in  the  cavity  of 
the  joint  and  undergoes  decomposition,  setting  up  a 
serious  train  of  symptoms  and  leading  to  complete 
destruction  of  the  articulation.  Medium-sized  wounds 
are  often,  therefore,  the  most  dangerous,  especially  if 
the  edges  are  contused  and  lacerated,  so  that  they 
cannot  unite  by  adhesive  inflammation  and  at  the 
same  time  are  not  large  enough  to  permit  of  the 
thorough  drainage  from  the  cavity  of  the  effused 
fluids. 

If  the  wound  into  tlie  joint  is  large,  so  that 
the  articular  surfaces  are  exposed,  the  nature  of 
the  injui-y  is  at  once  evident;  but  if  the  wound 
is  small,  and  particularly  if  it  belongs  to  the  class 
of  punctured  wounds,  some  doubt  may  arise  as  to 
whether  the  joint  has  been    opened  or  not.  This 
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will  generally  be  solved  by  the  escape  of  synovia, 
which  will  be  at  once  recognised  by  its  oily  glu- 
tinous character.  In  some  cases,  however,  this  fluid 
does  not  exude ;  but  under  no  circumstances  is  it 
admissible  to  introduce  a  probe  to  clear  up  any  doubt 
in  tlie  surgeon's  mind,  for  it  may  have  the  effect  of 
completing  the  perforation  into  the  articular  cavity, 
and  thus  inducing  the  very  mischief  which  is  to  be 
dreaded.  The  standard  rule  in  every  case  of  wound 
in  the  neighbourhood  of  a  joint,  running  in  the  direc- 
tion of  the  articulation,  ought  to  be  to  treat  the  case 
as  one  of  wound  of  the  joint,  until  the  subsequent 
progress  of  the  case  proves  that  no  perforation  has 
taken  place,  or  that,  if  it  has,  the  wound  has  rapidly 
healed,  without  setting  up  a  serious  amount  of 
inflammation. 

Patliolog-y. — When  a  joint  is  wounded  it  rapidly 
becomes  filled  with  an  accumulation  of  blood,  followed 
almost  immediately  by  synovial  fluid,  mixed  with 
serum  derived  from  the  vessels  of  the  synovial  mem- 
brane and  tlie  clotted  blood  in  the  sac.  Thus  the  joint 
is  distended  with  a  highly  putrescible  matter,  to  which 
air  is  admitted  through  the'  wound.  It  therefore 
I'apidly  undergoes  decomposition,  and  becomes  con- 
verted into  a  septic  material,  which  results  in  an  acute 
inflammation  of  all  the  tissues  of  the  joint. 

There  are  certain  cases  wliere  this  may  not  occur, 
even  though  no  special  treatment  is  adopted  to  pre- 
vent it.  If,  for  instance,  tlie  wound  is  small,  and  is 
inflicted  with  a  clean  instrument,  and  if  the  edges  ai'e 
bronglit  into  immediate;  a|)position,  union  by  adhesive 
inflammation  may  take  place  ;  no  air  is  admitted  to 
the  joint,  and  no  decomposition  of  tlio  eflused  lluids 
ensues.  Tiuis,  we  fiiul  that  a  surgical  wound  may  be 
made  into  a  joint,  as,  for  instance,  for  tiie  removal  of 
a  loose  cartilage,  witliout  any  (histructivo  clianges 
taking  place  in  the  joint.      Again,  on  the  other  hand. 
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if  the  wound  is  large  and  the  articulation  freely 
opened,  so  as  to  allow  the  effused  fluids  to  escape,  no 
retention  of  decomposable  matter  takes  place,  and 
there  is  therefore  no  septic  influence  brought  to  bear 
on  the  pait,  and  i-ecovery  may  take  place  without 
any  severe  local  or  constitutional  disturbance. 

If,  however,  the  cavity  becomes  filled  with 
putrescible  material,  decomposition  speedily  sets  in,  if 
this  material  is  brought  into  contact  with  impui'e  air ; 
and  acute  inflammation  running  on  to  suppuration  is 
the  result.  During  the  first  twenty-four  hours  or  so, 
the  synovial  membrane  becomes  intensely  injected  and 
red,  and  loses  its  natural  lustre.  Its  fringes  also 
become  injected  and  swollen.  The  cavity  becomes 
filled  with  a  thin,  turbid  synovia,  in  which  bacteria 
are  commonly  to  be  found  on  microscopic  examina- 
tion. The  ligaments  become  swollen  and  softened. 
The  cartilages  lose  their  natural  lustrous  appearance, 
and  become  opaque  and  yellow,  loosened  from  the 
surface  of  the  bone,  and  eventually  they  perish  and 
become  eroded,  especially  in  their  centres,  or  where 
the  two  articular  surfaces  are  in  contact.  The 
articular  ends  of  the  bones  become  exposed  and 
superficially  ulcerated.  The  inflammation  extends  to 
the  stEuctures  outside  the  joint,  which  become 
cedematous,  and  in  which  suppuration  occurs.  Later 
on,  in  about  a  week  or  ten  days,  the  joint  surfaces 
become''covered  with  a  layer  of  granulation  tissue,  and 
the  cavity  of  the  joint  filled  with  a  thick  creamy  pus. 
It  is  now  impossible  to  recognise  the  various  structures, 
which  present  a  uniform  gelatinous  appearance, 
infiltrated  with  inflannnatory  products.  In  this  way, 
the  whole  of  the  tissues  of  the  joint  are  thoroughly 
disorganised  and  destroyed,  and  the  bone  surfaces  laid 
bare  and  ulcerated. 

If  the  patient's  strength  has  survived  this  pro- 
tracted disintegration,  a  rejiarative  process  now  sets  in. 
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Granulations  spring  up  from  the  exposed  bony 
surfaces,  and,  coalescing,  become  converted  into  osseous 
matter,  just  in  the  same  manner  as  in  the  union  of 
a  compound  fracture,  and  complete  synostosis  takes 
place. 

Symptoiiif^. — If,  in  a  case  of  wound  of  a  joint, 
these  untoward  conditions  are  set  up  and  the  case 
becomes  one  of  septic  inflammation,  within  a  few 
hours  of  the  receipt  of  the  injury  great  swelling  of 
the  joint  comes  on,  accompanied  by  acute  lancinating 
pain.  The  swelling  is  at  first  evidently  due  to 
elfusion  into  the  synovial  membrane,  and  takes  the 
shape  of  this  sac ;  but  after  a  time  the  tissues 
external  to  the  joint  become  infiltrated,  and  the 
swelling  more  globular.  The  skin  is  red,  hot,  and 
oedematous.  The  pain  rapidly  increases  and  becomes 
tensive  in  cliaracter.  If  the  wound  is  left  open, 
synovia,  turbid  and  opaque  and  mixed  with  shreds  of 
lymph,  escape.  The  limb  is  semiflexed.  Later  on 
the  pain  becomes  altered  in  character,  and  is  de- 
scribed as  tliroblnng.  The  swelling  and  oedema 
around  the  joint  increase,  and  the  redness  is  of  a 
more  dusky  hue.  There  is  starting  of  the  limb, 
especially  at  night,  or  as  soon  as  the  patient  falls 
asleep.  The  constitutional  symptoms  are  very  severe, 
especially  during  tlie  first  ten  days  or  so,  during 
which  time  absorption  readily  takes  place  through 
the  synovial  membrane.  Later  on,  when  this  struc- 
ture becomes  covered  witli  grarmlation  tissue  wliicli 
offers  a  barrier  to  septic  absorption,  tlie  fever  often 
becomes  consideralily  lessened.  In  the  early  stages 
the  temperature  is  very  high,  tlie  thermometer 
sometime.s  registering  105"  or  100°.  TIh^  pulse  is  full 
and  bounding ;  the  skin  hot  and  dry ;  the  face 
flushed,  and  the  tongue  covered  witli  a  thick  creamy 
fur.  Tlicre  is  often  nocturnal  delirium,  with  restless- 
ness and  inability  to  sleej).    Or  should  the  patient 


Manual  of  Surgery. 


fall  asleep,  he  will  be  awakened  by  the  sudden, 
painful  starting  of  his  limb.  Later  on,  when  the 
fever  lessens,  it  assumes  a  more  hectic  type.  There 
are  often  rigors,  and  the  patient  may  die  from 
pyii?mia,  or,  at  a  still  later  period,  from  exhaustion 
from  the  excessive  discliarge. 

If  the  wound  in  the  joint  is  small,  and  unites  by 
first  intention,  and  the  patient  escapes  the  danger  of 
septic  inflammation,  there  will  pi'obably  be  some 
swelling,  from  efiusion  into  the  joint,  accompanied  by 
heat  and  pain,  which  will  pass  off  in  the  course  of  a 
few  days,  and  the  joint  be  completely  restored,  though 
it  may  be  stiff  and  tender  for  some  time. 

Treatment. — The  first  question  which  presents 
itself  in  considering  the  treatment  of  a  case  of  wound 
of  a  joint  is  as  to  whether  any  operative  interference 
will  be  necessary  or  not.  Aiid  in  deciding  this  question 
miich  will  depend  upon  the  joint  implicated,  its  size, 
and  whether  it  is  situated  in  the  upper  or  tlie  lower 
extremity.  "Wounds  of  the  joints  of  the  upper  limb, 
as  a  rule,  do  much  better  than  those  of  the  lower.  To 
this,  however,  there  are  exceptions,  for  wounds  of  the 
wrist  joint  are  particularly  dangerous,  while  those  of 
the  ankle,  unless  complicated  with  fracture,  or  exten- 
sive injury  to  the  soft  parts,  often  do  well,  and  recovery 
takes  place  with  a  fairly  useful  limb.  If  the  joint  has 
been  extensively  opened,  with  much  contusion  and 
laceration  of  the  edges  of  the  wound,  and  especially  if 
the  articular  ends  of  the  bones  are  fractured  or  dis- 
placed, operative  measures  will  probably  be  neces.sary. 
In  less  severe  injuries  an  attempt  should  be  made  to 
save  the  joint.  Under  these  circumstances,  in  con- 
ducting the  treatment  much  will  depend  upon  the 
nature  of  the  wound.  If  it  is  a  small  punctiu'e  or  a 
cleanly  incised  wound,  especially  if  it  passes  obliquely 
into  the  joint,  an  endeavour  should  be  maxle  to  procure 
imion  by  the  first  intention.   The  wound,  if  sufficiently 
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large  to  require  it,  sliould  be  sewn  up  with  silvei" 
wire,  and  coated  with  collodion  or  some  other  material, 
■which  will  completely  exclude  the  air.  The  limb  must 
be  placed  on  a  splint,  so  as  to  secure  perfect  immobility 
of  the  joint,  and  irrigation  with  cold  water,  or  spirit 
and  water,  assiduously  applied.  This  is  much  to  be 
preferred  to  the  application  of  an  ice  bag,  the  weight 
of  which  is  often  uncomfortable  and  distressing  to  the 
patient.  If  the  joint  swells  the  case  is  one  of  con- 
siderable anxiety  to  the  sui-geon ;  but  as  long  as  the 
temperature  does  not  rise  to  any  considerable  extent, 
the  treatment  must  not  be  abandoned.  If  the  pain  is 
very  severe,  and  tensive  from  the  distension  of  the 
cavity,  the  fluid  should  be  evacuated  with  the  aspiratoi", 
and  opium  sliould  be  given  to  relieve  pain  and  pro- 
cure sleep.  If,  however,  the  temperature  rises,  and 
suppuration  has  evidently  taken  place,  long  and  free 
incisions  must  be  made  into  the  joint,  which  must  be 
thoroughly  waslied  out  with  some  antiseptic  lotion,  such 
as  carbolic  acid  lotion  or  tincture  of  iodine  and  water, 
and  free  drainage  must  be  provided  for.  The  syringing 
out  of  the  wound  must  be  continued  daily,  and  the  part 
must  be  dressed  with  carbolic  gauze,  carbolic  oil, 
boracic  acid,  lint,  salicylic  wool,  or  some  such  anti- 
septic material.  If  the  temperature  falls,  and  the  dis- 
ciiarge  lessens,  care  must  be  taken  to  maintain  the 
joint  iu  such  a  position  that,  when  anchylosis  results, 
tlie  patient's  limb  shall  Vje  of  service  to  him.  If,  on  the 
otlier  hand,  the  liigli  temperature  is  maintained,  and 
the  discharge  continues  profuse,  and  symptoms  of  hectic 
develop,  amputation  mu.st  be  at  once  resorted  to. 

If  tlic  wotuid  in  tlie  joint  is  a  large  one,  and  par- 
ticularly if  its  edges  are  contused  and  lacerated  so  as  to 
preclude  all  Iiope  of  obtaining  union  by  first  intention, 
the  case  must  be  treated  on  antiseptic  principles  from 
the  first,  so  as  to  endeavour  to  prcsvent  deconiposi- 
tion.  The  joint  should  be  thoroughly  washed  out  with 
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carbolic  acid  lotion  (1  in  20),  and  every  particle  of 
foreign  matter  and  Ijlood  clot  carefully  syringed  away. 
A  drainage  tube  is  to  be  inserted,  and  if  the 
wound  is  in  such  a  position  that  complete  drainage 
cannot  be  obtained,  a  counter-opening  is  to  be  made 
in  the  most  dependent  part,  and  a  tube  inserted.  The 
external  wound  must  now  be  closed  by  sutures,  and  the 
limb  fixed  on  a  splint  and  dressed  with  some  antiseptic 
dressing.  If,  in  spite  of  all  the  efforts  of  the  surgeon, 
septic  inflammation  should  supervene,  the  case  must 
be  treated  in  the  manner  before  mentioned.  Generally, 
however,  it  will  be  found  in  these  cases,  if  antiseptic 
measures  are  rigidly  carried  out,  that  though  sup- 
puration may  come  on,  the  discharge  will  be  very 
slight  in  amount,  and  will  be  unaccompanied  by  fever, 
and  that  I'ecovery  will  take  place  with  comparatively 
little  local  inflammation  or  constitutional  disturbance 
by  complete  bony  union  of  the  articular  ends. 

Dislocation. 

The  articular  sui'faces  of  a  joint  may  become 
displaced-  from  each  other,  either  as  the  result  of 
some  injury,  constituting  the  traumatic  iorm  of  dis- 
location ;  or  from  certain  destructive  changes  taking 
place  in  the  joint  and  surrounding  tissues,  so  that  the 
bony  surfaces  can  no  longer  be  retained  in  apposition, 
but  are  displaced  in  consequence  of  muscular  con- 
ti-action,  or  the  weight  of  limb  or  trunk  (the  patho- 
logical form  of  dislocation) ;  or  lastly,  from  some  con- 
genital defect  or  malformation  of  the  joint,  in  con- 
sequence of  which  the  bones  cannot  remain  in  proper 
apposition  (the  congenital  form  of  dislocation). 

A  dislocation  may  be  either  partial  or  complete ; 
partial,  when  the  articular  surfaces  are  displaced  as 
regards  their  normal  relation  to  each  other,  but  are 
not  completely  separated,  so  that  some  portion  of  the 
articular  surface  of  one  bone  is  still  in  contact  with 
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some  portion  of  the  avticulai-  surface  of  the  otlier  ; 
complete,  when  there  is  an  entire  separation  of  the 
two  articular  surfaces  from  eacli  other.  Dislocations 
may  be  either  simple  or  compound.  In  the  former 
the  integument  remains  unbroken,  while  in  the  latter 
the  displaced  articular  surfaces  are  exposed  by  a 
wound,  and  thus  air  is  admitted  into  the  cavity  of  the 
joint.  A  compound  dislocation  is  one  of  the  most 
serious  accidents  which  can  befall  a  limb.  It  is 
generally  complicated  with  other  injuries,  and  the 
lesion  is  usually  attended  with  the  most  severe  form 
of  inflammation,  which  rapidly  runs  on  to  suppuration 
and  complete  destruction  of  the  joint,  so  that  bony 
anchylosis  is  the  most  favourable  result  which  can 
ensue.  If,  however,  the  joint  is  small,  as  one  of  the 
phalangeal  articulations,  the  injury  may  be  recovered 
from  without  destruction  or  loss  of  motion. 

Causes. — The  causes  of  dislocation  have  to  be 
considered  under  two  heads,  viz.  (1)  predisposing,  (2) 
exciting  causes.  Among  the  predisposing  causes  may 
be  classed 

1.  The  nature  of  the  joint.  Ball-and-socket 
joints,  on  account  of  the  greater  freedom  of  motion 
which  they  enjoy,  are  much  more  liable  to  become 
dislocated  than,  for  instance,  a  hinge  joint,  where  the 
amount  of  movement  is  much  more  limited.  So  that 
it  may  be  laid  down  as  a  rule  that  the  greater 
freedom  of  motion  there  is  in  a  joint,  the  greater 
liability  tlu^e  will  be  to  dislocation.  2.  The  nitim- 
tion  of  Uie  joint.  Some  joints  are  much  more 
exposed  to  violence  than  others,  and  therefore  more 
frcfpiently  di.slocated.  .3.  Th.n  acje  of  the  patient. 
Dislocations  generally  occur  in  adults  or  middle-aged 
individuals;  being  rare  in  children  (with  the  ex- 
ception of  those  of  the  elbow  joint)  and  in  old 
pi'0[)le.  4.  77//!  nex  of  the  patie)il.  Males  ar«  much 
more  liable  to  suli'er  from  dislocation  than  fepiales,  on 
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account  of  their  greater  exposui-e  to  serious  injuries. 
5.  Tlie  condition  of  the  structures  round  a  joint  may 
predispose  to  dislocation ;  for  example,  where  they 
have  been  stretched  by  previous  injury  or  efl'usion. 

The  exciting  causes  of  dislocation  are  two-fold  ; 
either  external  violence  or  muscular  action.  Violence 
may  cause  dislocation  in  two  ways,  either  directly,  from 
blow  on  one  bone  entering  into  the  formation  of  a 
joint  driving  it  directly  away  from  the  other ;  or 
indirectly,  where  a  fall  or  blow  on  one  part  of  the 
bone  is  ti'ansmitted  to  its  extremity,  and  forces  it 
away  from  the  ai'ticular  surface  with  wliich  it  is  in 
contact. 

Symptoms. — The  signs  by  which  a  dislocation 
may  be  recognised  are  :  (1)  pain,  which  is  usually  of  a 
severe  and  sickening  character  ;  (2)  impaired  moViility, 
so  that  the  patient,  to  a  gi-eat  extent,  is  unable  to 
perform  the  various  voluntaiy  movements  of  the 
joint ;  (3)  change  in  the  shape  of  the  joint ;  (4) 
alteration  in  the  relation  of  the  bony  prominences  in 
the  neighbourhood  of  the  joint  to  each  other ;  (5)  the 
displaced  bone  can  sometimes  be  felt  in  its  new 
situation ;  (6)  an  alteration  in  the  length  of  the  limb ; 
it  being  sometimes  lengthened,  sometimes  shortened, 
accordiiig  to  the  position  of  the  head  of  the  bone  ; 
(7)  and  an  alteration  in  the  direction  of  the  axis  of 
the  bone. 

Dislocations  may  sometimes  be  mistaken  for 
fractures  ;  the  chief  points  of  distinction  are  the  im- 
paired mobility,  the  absence  of  crepitus,  and  the  fact 
that  when  the  deformity  is  reduced  it  does  not  as  a 
rule  recur;  whereas,  in  fractures,  the  displacement  at 
once  recurs,  as  soon  as  the  extending  force  has  been 
removed. 

Complications. — A  dislocation  is  always  coj^i- 
plicated  witli  injury  to  tlie  structures  entering  into 
the  foi-mation  of,  or  in  the  immediate  neighbourhood 
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of  the  joint.  The  bones,  ligaments,  niuscleSj  vessels, 
and  nerves  may  all  suffer.  The  bones  are  very  fre- 
quently fractured  ;  in  fact,  in  some  joints,  notably  the 
ankle,  dislocation  rarely  occurs  without  fractuie. 
The  injury  to  the  bone  may  vary  from  the  chipping 
off  of  some  small  fragment  to  the  extensive  comminu- 
tion of  the  articular  extremity  of  the  displaced  bone. 
Occasionally  fracture  of  the  shaft  of  a  bone  may  take 
place,  with  elislocation  of  its  extremity.  This  some- 
times occurs  in  tlie  humerus,  where  a  dislocation  of 
the  head  of  the  bone  is  complicatiid  with  fracture  of 
the  upper  part  of  the  shaft.  The  ligaments  which 
connect  the  bones  together  are,  as  a  rule,  more  or  less 
torn  in  all  complete  dislocations  ;  but  in  incomplete 
luxations  they  may  escape  laceration,  being  only 
severely  stretched.  The  muscles  which  surround  the 
joint  are  often  much  bruised  and  lacerated,  and 
tendons  in  the  neighbourhood,  especially  those  which 
are  connected  with  the  capsule,  are  sometimes  torn 
across.  Arteries  and  veins  in  the  vicinity  of  the 
joint  may  be  compressed  by  the  displaced  bone,  and 
all  circulation  through  them  arrested;  or  they  may  be 
ruptured,  tliough  on  accoii,nt  of  their  elasticity, 
especially  as  regartls  the  arteries,  this  does  not  fre- 
quently take  place.  Nerves  in  the  neighbourhood 
may  be  lacerated,  contused,  or  compressed,  leading  to 
intense  pain  at  the  time  of  the  injury,  and  subhoqucntly 
to  paralysis  of  the  muscles  they  supply. 

Ti-«-aliii<>nt — In  the  treatment  of  dislocations 
the  first  indication  is  to  endeavour  to  effect  reduction 
as  s[iec^dily  as  possible.  If  the  patient  is  seen  ini- 
niediiitely  after  the  accident,  he  will  probably  be  faint 
and  liis  muscles  will  b(!  relaxed,  and  reduction  can  then 
be  easily  accom|)lisli('d  unless  tlu're  is  some  mechanical 
jmpedinient.  If,  on  the  othcu- haud,  he  lias  rallied  from 
the  first  shock  of  the  accidcuit,  tlie  nuiscles  will  be  in 
a  condition  of  active  contraction,  and  will  otlcr  a 
L— 21 
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considerable  impediment  to  reduction.  Under  these 
circumstances  it  is  wiser  to  administer  an  anesthetic. 

Tliere  are  two  principal  modes  of  reducing  dislo- 
cations, viz.  by  manipulation,  and  extension. 

Alani'pulation  aims  at  reducing  a  dislocation  by- 
making  the  bone  retrace  the  steps  by  which  it  has 
become  displaced.  This  is  done  by  executing  certain 
movements  of  the  limb,  which  shall  relax  the  liga- 
ments and  disentangle  the  bones  from  each  other,  and 
cause  the  head  of  the  displaced  bone  to  recede  into 
its  socket,  or  put  it  in  such  a  position  as  shall  enable 
the  muscles  inserted  into  it  to  draw  it  back  again  into 
its  proper  place. 

Extension  has  for  its  object  the  overcoming  of 
muscular  and  other  resistance  by  a  superior  force, 
and  by  the  application  of  extensioii  to  the  limb  to 
forcibly  drag  the  bone  back  into  its  normal  situation. 
There  can  be  no  question  as  to  the  superiority  of  the 
former  method,  as  being  the  more  scientitic  and  the 
less  likely  to  cause  injury  to  surrounding  structures, 
and  it  should  always  be  employed  in  the  first  instance  ; 
extension  being  reserved  for  those  cases  where 
manipulation  has  failed.  Extension  may  be  made  by 
means  of  the  hands  of  the  surgeon  or  his  assistant 
grasping  the  limb  below  the  seat  of  dislocation,  or  if 
thought  necessary,  by  a  bandage  or  jack-towel  fastened 
to  the  limb  by  a  clove  hitch.  Or,  if  more  force  is 
required,  some  form  of  multiplying  pulley  must  be 
employed. 

After  a  dislocation  has  been  reduced,  it  is  necessary 
to  maintain  the  joint  in  a  fixed  position  for  some  days, 
other svise  the  bone  may  easily  slip  out  of  position 
again,  the  ligaments  which  should  retain  it  in  place 
having  been  stretched  or  torn.  But  this  fixed  position 
should  not  be  maintained  for  too  long,  otherwise 
fibrous  adhesions  between  the  injured  surfaces  may 
take  place,  and  thus  an  impairment  of  the  movements 
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of  the  joint,  whicli  it  will  be  very  difficult  to  remedy, 
may  result.  After  about  a  week  or  ten  days  of 
perfect  rest,  the  limb  should  be  loosened  from  the 
bandages  or  splint,  and  passive  motion  should  be 
gently  and  carefully  applied  to  the  joint.  This  pro- 
ceeding should  be  repeated  daily  by  the  surgeon  (the 
limb  being  still  kept  bandaged)  during  the  intervals 


Fig.  .31 .— TJnrednced  Dislocation  of  the  Femur. 

Tlic  acct.ahuhiin  Ims  hccn  pnrti.ally  mind  wiili  a  ili'iisr  niirnid  iiiat,prial,  and  n  new 
cavity  formed  for  tho  hrad  o£  the  lliigU  Ijono.   (After  Astlfy  Coniiof.) 

of  his  visits  for  some  time  longer,  lest  .some  incautiou.s 
movement  oi  tlie  patient  should  induce  a  recurrence 
of  the  displacement. 

Unrcdiicod  «1islocnlioiis — If  a  dislocation  i.s 
allowed  to  remain  unreduced,  groat  and  important 
changes  take  place  botli  in  the  old  cavity  from  which 
the  bone  has  been  .se|)arated,  in  the  displaced  l)one  it- 
self, anil  in  the  ti.ssues  against  which  it  rests  in  its  n(!W 
position.  fn  the  l)ali-anfl-.socket  joints  the  old  cavity 
generally  becomes  filled  up  with'  a  fibroid  material. 
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and  its  circumference  becomes  contracted  and  less 
regular ;  the  head  of  the  bone  becomes  altered  in  shape ; 
its  encrusting  cartilage  becomes  absorbed,  or  else 
becomes  converted  into  a  dense  connective  tissue  ; 
the  structures  against  which  the  head  of  the  bone  rests 
become  hollowed  out,  forming  a  cavity  lined  by  a 
dense  fibroid  material,  which  sometimes  partially 
ossifies.  Between  the  two  bones  a  synovial  sac  be- 
comes developed,  and  the  cellular  tissue  around  them 
becomes  infiltrated  with  plastic  matter  and  forms  a 
complete  capsular  investment.  Thus  a  fairly  perfect 
false  joint  is  formed,  in  which,  under  favourable 
circumstances,  a  considerable  range  of  movement  may 
be  allowed.  In  the  hinge  joints  the  articular  ends 
are  altered  in  shape  so  as  to  be  scarcely  recognisable, 
the  bony  processes  become  rounded  otF,  and  the  ex- 
tremities of  the  bones  present  a  stunted,  angular 
outline  ;  the  cartilages  covering  them  become  me- 
tamorphosed  into  connective  tissue. 

Secondary  changes  take  j^lace  in  the  neighbouring 
structures  ;  muscles  shorten  and  atrophy,  and,  if  not 
used,  undergo  fatty  degeneration  ;  vessels  and  nerves 
become  incorporated  in  the  altered  structures  in  the 
neighbourhood  of  the  new  joint,  and  their  functions 
partially  interfered  with,  and  all  the  injured  tissues 
more  or  less  infiltrated  with  a  dense  cicatricial 
material. 

The  amount  of  movement  which  may  be  obtained 
in  an  um-educed  dislocation  will  depend,  in  a  great 
measure,  on  the  nature  of  tlie  joint,  very  much  more 
motion,  as  a  rule,  being  possible  in  a  ball-socket  than 
a  hinge  joint. 

In  determining  the  question  as  to  whether  an 
attempt  should  be  made  to  I'educe  an  old  dislocation, 
the  introduction  of  ana\slhetics  has  led  lis  very  con- 
siderably to  modify  the  okl  rule  laid  down  by  Sir 
Astlcy  Cooper,  that  it  was  improper  ' to  attempt  the 


Dislocations  of  the  Jaw. 


reduction  of  a  dislocation  of  tlie  shoulder  which  had 
existed  for  a  longer  period  than  three  months,  or  ot 
the  hip  that  had  been  allowed  to  remain  unreduced 
for  more  than  eight  weeks.  Under  the  influence  of 
an  anesthetic  dislocations  have  been  reduced  after  a 
much  longer  period  than  this,  though  it  is  always 
doubtful,  when  they  have  existed  for  a  very  long  time, 
whether,  if  reduced,  the  limb  would  gain  or  lose  in 
utility.  In  coming  to  a  decision  as  to  the  advisability 
or  not  of  attempting  reduction,  the  amount  of  pain 
])roduced  by  moviug  the  displaced  bones  on  each 
other  should  always  be  taken  into  account.  If  the 
patient  can  move  his  limb  without  much  pain,  there 
is  a  fiiir  prospect  of  his  obtaining  a  serviceable  false 
joint ;  but  if,  on  the  other  hand,  any  attempt  to  move 
his  limb  causes  him  pain^  it  is  better  to  attempt  re- 
duction, as  the  j^atient  will  not  be  induced  to  suffi- 
ciently exercise  his  false  joint  to  enable  him  to  obtain 
any  great  degree  of  motion  in  it.  In  attemj)ting  the 
reduction  of  an  old-standing  dislocation,  all  adhesions 
must  be  first  thoroughly  broken  down,  and  then  an 
effort  be  made  to  replace  the  bone  by  manipulation  or 
extension.  , 

Si'KciAL  Dislocations. 

I>i<itlof!atioii  of  the  lower  jaw. — Tlie  lower 
jaw  can  only  be  dislocated  in  one  dii-ection,  viz.  for- 
wards (Fig.  32),  unless  accompanied  by  fi'acture.  One 
or  both  condyles  may  l)e  disjilaced.  'I'he  former,  the 
"  bilateral,"  is  the  more  common  of  the  two,  being 
met  with  in  about  three  to  every  two  cases  of  "uni- 
lateral "  dislocation. 

Causes. — This  injury  can  only  take  place  when 
the  mouth  is  widely  open.  Under  these  circum- 
stances the  condyle  of  tlu;  jaw  is  situated  near  the 
summit  of  the  eminentia  articularis,  and  either  mus- 
cular contraction  or  violence  may  cause  it  to  become 
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displaced  forwards  by  forcing  it  over  the  summit  of 
tlie  ridge.  Thus  the  jaw  is  liable  to  become  displaced 
during  the  act  of  yawning,  shouting,  or  vomiting ;  or 
it  has  been  known  to  occur  during  the  extmction  of  a 
tooth,  the  passing  of  a  stomacli-pump  tube,  or  in 
taking  a  cast  of  the  mouth. 

Symptoms. — When  the  dislocation  is  bilateral, 
the  mouth  is  wide  open  and  the  lower  jaw  advanced 


Fig.  32. — Dislocatiou  of  the  Lower  Jaw. 
.Slio\ring  Hie  position  of  the  condyle  of  the  jiiw  in  dislocation  forwards. 

in  front  of  the  upper.  It  is  fixed  and  almost  im- 
movable. The  chin  is  carried  forwards,  and  the  face, 
when  viewed  in  profile,  appears  to  be  elongated.  The 
lips  cannot  be  approximated,  and  hence  there  is  drib- 
bling of  saliva,  and  deglutition  and  speech  are  im- 
])aired.  The  condyle  can  be  felt  in  front  of  its  natural 
position,  where  a  distinct  hollow  is  to  be  perceived. 

In  the  un.ila/ercd  dislocation  the  symptoms  are 
not  so  marked,  and  the  chin  is  generally  inclined  to 
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the  opposite  side  to  that  on  which  the  dislocation  has 
taken  phxce.  The  condyle  can  be  felt  in  its  natural 
situation  on  the  sound  side,  and  a  certain  degree  of 
movement  is  possible. 

Trcatiiieiit. — Reduction  can  usually  be  effected 
by  introducing  the  thumb,  guarded  with  a  napkin, 
into  the  mouth  and  making  pressure  downwards  and 
backwards  on  the  lower  molar  teetli,  at  the  same- 
time  that  the  chin  is  elevated  with  the  fingers  ;  or  a 
wedge  may  be  inserted  between  the  molar  teeth  on 
one  or  both  sides,  according  as  the  dislocation  is 
unilateral  or  bilateral,  and  the  chin  forced  directly 
upwards.  Sir  Astley  Cooper  recommends  that  the 
end  of  a  piece  of  wood  about  a  foot  long  should  be 
introduced  between  tlie  molar  teeth  of  the  two  jaws  j 
by  raising  the  other  end  of  the  wood,  the  lower  molars 
are  depres.sed,  the  upper  teeth  acting  as  a  fulcrum,  and 
the  jaw  levered  back  into  its  place.  Nelaton  believed 
that  the  immobility  of  the  jaw  and  the  difficulty  in 
reduction  arose  from  the  coronoid  process  becoming 
fixed  against  the  malar  bone.  He  thei-efore  recom- 
mends that  reduction  should  be  ellected  by  directly 
jiressing  on  these  processes  'and  forcing  them  back- 
ward.s. 

After  reduction  tlie  jaw  is  to  be  fixed  with  a  four- 
laili'd  bandage  for  at  least  a  week,  after  which  passive 
motion  must  be  cautiously  and  regularly  applied.  The 
jaw,  having  once  been  dislocated,  is  very  liable  to 
become  again  displaced,  and  in  some  cases  the  struc- 
tures around  the  joint  liccome  .so  lax  that  the  accident 
is  constantly  recurring. 

In  old-standing  dislocations  an  attempt  should 
always  be  made  to  reduce  it,  for,  even  if  it  does  not 
succe(!d,  tlic  effort  will  do  some  good  by  increasing 
the  mobility  of  the  bone  in  its  new  situation. 

Di«<loc:ilioii  of  IIk>  virlo.  Tl:c  clavicle 
may  be  dislocated  at  cither  extremity  ;  either  from 
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the  sternum  internally,  or  from  the  acromion  process 
of  the  scapula  externally. 

Dislocation  at  the  sternal  end  may  take  place  in 
three  directions,  viz.  forwards,  backwards,  and  up- 
wards, named  in  their  relative  order  of  frequenc3^ 

Dislocation  forivards  is  caused  l)y  violence  ap- 
plied to  the  front  of  the  acromial  end  of  the  bone,  as 

falls  or  severe  blows 
on  the  front  of  the 
shoulder.  This 
ca\ises  the  sternal 
end  of  the  bone  to 
start  forwards,  a 
severe  strain  is  put 
upon  the  ligaments 
of  the  articulation, 
they  give  way,  and 
a  dislocation  results. 
Tiie  end  of  the  bone 
is  thrown  for%vards, 
rests  on  the  anterior 


33. — Dislocation  of  the  Sternal  end 
of  the  Clavicle  forwards. 


downwards,  and  inwards,  and 
surface  of  the  manubrium. 

Syiiiptoiiis.— The  signs  of  the  injury  are  very 
marked,  the  prominence  of  the  disi)laced  bone  on  the 
front  of  the  sternum  being  veiy  characteristic.  The 
shoulder  is  approximated  to  the  median  line,  and  all 
movements  of  the  upper  extremity  are  attended  with 
pain.  The  only  injury  for  which  it  is  liable  to  be  mis- 
taken is  fracture  of  the  sternal  end  of  the  clavicle  ; 
but  the  abrujjt  outline  of  the  projection,  and  the 
presence  of  crepitus  is  generally  suflicieut  to  dis- 
tinguish this  lesion  from  dislocation. 

Treatiiiciit. — Eeduction  is  to  be  cflcctod  by 
di'awing  the  shoulders  forcibly  backwards,  with  the 
knee  placed  in  the  middle  of  the  jiatient's  back, 
between  the  two  sca|)ulw.  After  reduction  there  is 
often  the  greatest  dilliculty  in  maintaining  the  bone 
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in  position.  This  is  best  done  by  placing  a  large  pad 
in  the  axilla,  and  applying  a  figure  of  8  bandage  to 
the  shoulders.  It  is  a  good  plan  to  instruct  tlie 
patient  to  Avear  an  ordinary  hernia  truss  over  .the 
joint  for  some  time  after  the  injury,  as  a  recurrence  is 
very  likely  to  occur. 

Dislocation  backwards  may  l)e  p]'oduced  either 
by  direct  or  indirect  violence;  by  indirect  violence,  when 
a  force  is  applied  to  the  shoulder,  driving  it  forwards 
and  inwards  ;  or  by  direct  violence  when  a  force  is 
applied  directly  to  the  inner  end  of  the  clavicle. 
The  articular  end  of  the  bone  may  be  displaced  back- 
wards, and  either  a  little  downwards  or  upwards 
froui  its  normal  j)osition ;  in  the  former  instance 
lying  behind  the  first  )nece  of  the  sternum,  in  the 
litter  lying  above  the  level  of  the  upper  border  of 
this  bone. 

Symptoms. — There  is  a  well-marked  depression 
at  the  sterno-clavicular  articulation,  and  the  end  of  the 
clavicle  can  be  felt  at  the  front  of  the  neck, 
or  else  it  will  be  found  to  have  disappeared 
behind  the  sternum.  There  is  ap])roximation  of  the 
shoulder  to  the  median  linei  of  the  body,  and  jiain 
and  inability  to  use  the  extremity.  The  head  is 
inclined  to  the  injured  side.  In  addition  to  this, 
special  .symptoms  may  be  present  owing  to  pressure  on 
iieighl)Ouring  parts.  There  may  be  dyspnu-a  from 
j)ressur(^  on  the  trachea  ;  dysj)hiigi;\  from  jiressure  on 
tlie  (esophagus  ;  or  congestion  of  IIk;  head  and  lace, 
and  jicrliaps  even  semicoma,  from  pi'ussure  on  the 
large  veins  at  tlie  root  of  tlic  neck. 

Ti-4*:itinciit. —  Jleduction  may  gencn-ally  be  accom- 
plished, as  in  the  dislocation  forwards,  liy  placing  tlm 
knee  in  the  middle  of  the  back,  between  the  two 
scajjula),  and  forcil)ly  drawing  the  two  shoulders  back- 
wards. To  i-etain  tlie  ))ones  in  position  a  large  pad 
sliould  be  placed  over  the  spine  and  a  figure  of  8 


I70 


Manual  of  Surgerv. 


bandage  tiglitly  applied  over  tlie  points  of  the 
slioulders.  There  is  often  great  difficulty  in  retaining 
the  bone  in  its  place,  and  when  this  is  so,  and  there  are 
urgent  symptoms  of  dysplnigia  or  dyspnoea,  it  may 
become  necessary  to  excise  the  cud  of  the  clavicle. 

Dislocation  upwards  is  of  very  rare  occurrence, 
and  can  only '  be  produced  by  indirect  force  applied 
to  the  shoulders  in  a  very  unusual  direction,  so  that 


in  its  new  position,  in  front  of  the  trachea.  The  axis 
of  the  clavicle  is  directed  forwards  and  upwards,  and 
tliere  is  a  considerable  interval  between  it  and  the 
first  rib.  There  is  loss  of  motion  in  the  extremity  and 
approximation  of  the  shoulder  to  the  mesial  line  of 
the  body. 

Trcntmciit. — In  order  to  cH'ect  reduction  a 
large  and  hard  pad  should  be  placed  in  the  axilla  to 
act  as  a  fulcrum,  and  the  elbow  pressed  well  in  to  the 
side  of  the  chest.  At  the  same  time  the  end  of  the 
bone  must  be  forced  downwards  by  direct  pressure 
upon  it.  In  oi'der  to  retain  the  bone  in  position  after 
reduction,  a  pad  must  be  placed  in  the  axilla  and  the 
arm  bound  to  the  side,  the  shoulder  being  at  the  same 
time  raised  by  carrying  the  bandage  under  the  point 


it  is  forced  down- 
wards and  inwards. 
The  end  of  the  bone 
is  carried  inwards  as 
well  as  upwards,  and 
rests  on  the  upper 
border  of  the  ster- 
num, between  the 
sterno  -  mastoid  and 
sterno-liyoid  muscles. 


Fig.  34— Dislooation  of  tbe  Sternal  eud 
of  the  Clavicle  upwards. 


Symptom  s. — 

The  sternal  end  of 
the  clavicle  forms  a 
prominent  swelling 
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of  the  elbow  and  over  tlie  opposite  shoulder.  Tliis 
may  be  sn])plemented,  if  necessary,  by  a  pad  over  the 
joint,  secarely  bandaged  so  as  to  make  direct  pressure 
on  the  sternal  end  of  the  bone. 

Dislocation  of  tlie  acromial  end  of  the  clavicle 
ought  more  correctly  to  be  described  as  dislocation 
of  the  acromion  process 
of  the  scapula,  in  accor- 
dance with  the  usual 
nomenclature  of  disloca- 
tions, where  the  more 
distal  bone  is  the  one 
\isually  s|)oken  of  as  being 
di.slocated. 

This  injury  is  more 
common  tlian  dislocation 
at  the  sterno  -  clavicular 
joint,  and  almost  invari- 
ably takes  place  in  one 
direction,  that  is  to  say, 
the  clavicle  is  displaced 
upwards  on  to  the  acro- 
mion j)rocess.  Some  few 
cases  have,  however,  been 
recorded  where  it  lias 
been  displaced  beneatli 
this  process.  Tt  is  generally  caused  by  a  direct  blow 
on  the  scapula,  especially  if  the  blow  "be  given  from 
beliind,  so  as  to  drive  the  point  of  the  shoulder  for- 
wards. 

Symptoms.— The  signs  of  tlie  ordinary  dis- 
location are  unmistakable.  Tlicre  is  a  marked 
promin(;nce,  produced  by  the  outer  end  of  the  clavicle 
riding  on  the  top  of  the  acromion  ]u-ocoss  of  the 
scajjula ;  the  slioulder  is  depres.scd  and  approximated 
to  the  middle  line  of  the  body,  and  the  ]iaticnt  is 
unable  to  raise  his  arm  upwards  over  his  licad. 


Fig.  35. — Dislocation  of  Ibo  Acro- 
mial eud  of  the  Clavicle. 
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Troaliiiciit. — Reduction  can  generally'  be  accom- 
liy  drawing  tlie  points  of  the  shoulders  back- 
wards, and  at  the  same  time  making  dii-ect  pressure 
on  the  prominent  end  of  the  clavicle  ;  but  there  is 
great  dithculty  in  maintaining  the  parts  in  api^osition 
after  reduction.  This  is  best  done  by  placing  a  pad 
over  the  joint  and  firmly  strapping  it  in  this  position  by 
a  broad  webbing  carried-  over  it  and  round  the  point  of 
tlie  elbow,  and  afterwards  binding  the  arm  to  the  side. 

Dislocniioii  of  llic  liuiiiei'ii!i>.  —  Dislocations 
of  the  shoulder  occur  much  more  frequently  than 
at  anjr  other  articulation.  Tlie  head  of  the  humerus 
may  be  disjilaced  in  five  diflerent  directions,  viz.  (1) 

forwards,  inwards,  and 
slightly  downwards  (the 
snhcoracoid)  ;  (2)  down- 
wards, and  slightly  for- 
wards, and  inwards  (the 
subglenoid)  ;  (3)  back- 
wai'ds,  inwards,  and 
slightly  down\^ards  (the 
siihsjnnov.s) ;  (4)  for- 
^\■ards,  inwards,  and 
u])\vards  (the  suhdari- 
ciUnr) ;  and  (5)  forwards 
and  u])wards  (the  supra- 
coracoid). 

1.  Subcoracoid.— 
Tiiis  is  by  far  the  most 
counuon  form  of  disloca- 
tionof  theshoulderjoint. 
The  head  of  the  bone  is  thrown  forwards,  inwards,  and 
slightly  doM'nwards,  so  tliat  the  anatomical  neck  of 
the  humerus  rests  on  the  anterior  edge  of  the  glenoid 
cavity,  immediately  below  tlie  coracoid  process  of  the 
scajiula.  It  lies  above  the  tendon  of  the  subscapularis 
muscle,  which  is  frequently  torn  ;  when  this  is  not 
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the  case,  tlie  neck  of  the  bone  is  embrac(;cl  by  the  fibres 
of  the  muscle,  and  this  often  proves  to  be  a  serious 
impediment  to  reduction. 

Causes. — This  form  of  dislocation  may  be  ]iro- 
diiced  eitlier  by  a  direct  blow  or  fall  upon  the  shoulder, 
tlie  force  Ijeina;  inflicted  in  such  a  manner  as  to  dri\-e 
the  head  of  the  bone  forwards  and  inwards  ;  or  by 
falls  on  the  elbow  or  hand,  when  the  arm  is  extended 
from  the  side.  In  these  latter  cases  it  would  seem 
probable  that  in  many  instances  the  head  of  the  bone 
is  primarily  displaced  downwards,  and  that  the 
subsequent  alteration  in  its  position  to  beneath  the 
coracoid  process  is  due  to  muscular  contraction,  or  to 
the  dii'ection  in  which  the  violence  was  applied. 

Sysnptoms.— In  many  particulars  the  signs  of  all 
forms  of  dislocation  of  tlie  shoulder  joint  are  the  same, 
and  it  is  ])rincipally  by  the  alteration  in  tlie  direction 
of  tlie  a.xis  of  the  bone,  by  its  lengthening  or  shorten- 
ing, and  by  the  presence  of  the  head  of  the  bone  in 
its  new  situation,  where  it  can  be  felt,  tliat  the  dilf('r- 
ential  diagnosis  between  the  various  forms  can  be 
establislicd.  The  signs  common  to  all  dislocations  of 
tlie  shoulders  arc  :  (1)  pain  ;  (2)  flattening  of  the 
shoulder ;  (3)  apparent  projection  of  the  acromion 
process ;  (4)  a  depression  beneatli  this  process  ;  (5) 
rigidity  or  impaired  mobility  about  tlus  joint ;  and  (G) 
tlio  prfisence  of  the  head  of  the  bone  in  a  new  situation. 
To  tlies(!  rna,y  be  addcnl  two  special  signs,  which  will 
be  found  useful  in  substantiatinsj  the  diairnosis  in 
doubtful  (;iiS(!S.  'I'lic  OIK!  wn.H  poiiit(!d  out  by  the  late 
Mr.  T.  Callaway  ;  it  consists  in  takiug  the  vertical 
circumference  of  any  sliouldci-  in  which  dislocation 
exists  by  nuians  of  a  tape  carried  ov(!r  the  acromion 
and  under  tin;  axilla,  when  an  increase  of  al)out  two 
inches  over  tlie  sound  side  will  be  found  lo  be  an  invari- 
aV)le  concomitant.  The  other  is  known  as  ])uga,s's 
guide.    "If  the  fingers  of  the  injured  lind)  can  bo 
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placed  by  the  jjatient,  or  by  the  surgeon,  upon  the 
sound  shoulder,  while  the  elbow  touches  the  thorax,  a 
condition  that  obtains  in  the  normal  condition  of  the 
joint,  there  can  be  no  dislocation." 

The  principal  signs  by  which  the  subcoracoid  dis- 
location may  be  diagnosed  from  the  other  forms  are  : 
(1)  An  alteration  in  the  dii'ection  of  the  axis  of  the 

bone.  The  elbow 
is  generally  thrown 
backwards  and 
away  from  the  side, 
and  the  bone  is 
directed  inwards, 
away  from  its  nor- 
mal direction.  (2) 
The  head  of  the 
bone  can  some- 
times, in  thin  per- 
sons, be  easily  felt 
beneath  the  cora- 
coid  process ;  but 
in  stout  people  it 
cannot  always  be 
perceived,  though 
even  in  these  there 
is  generally  a  greater  fulness  than  natural  of  the 
anterior  fold  of  the  axilla.  (3)  There  is  usually  a 
very  slight  lengthening  of  the  arm. 

2.  l§ubg:lonoid. — In  this  dislocation  the  head 
of  the  bone  is  displaced  downwards,  and  at  the  same 
time  a  little  forwards  and  inwards.  It  rests  on  the 
axillary  bor^'er  of  the  scapula,  just  below  the  glenoid 
cavity,  between  the  subscapularis  above,  the  long  head 
of  the  triceps  behind,  and  the  teres  muscles  below. 

Causes. — It  is  caused  mucli  in  the  same  way  as 
the  subcoracoid  dislociition,  by  falls  on  the  elbow  or 
hand  when  the  arm  is  extended  away  from  the  side. 


Pig.  37. — Subglenoid  Dislocation  of  the 
Humerus. 
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When  the  arm  is  in  this  position  the  head  of  the  bone 
projects  below  the  lower  margin  of  the  glenoid  cavity 
and  stretches  the  inferior  part  of  the  glenoid  ligament. 
Any  sudden  force  applied  to  the  limb  while  the  bone 
is  in  this  position  tears  the  ligament,  and  the  head  of 
the  bone  becomes  displaced  downwards  into  the  axilla. 
If  it  remains  in  this  position,  a  subglenoid  dislocation 
is  the  result,  but  in  the  majority  of  instances  it  is 
forced  away  from  this  position  by  a  continuance  of 
the  violence  wliich  caused  the  primary  displacement, 
or  is  drawn  upwards  by  muscular  action  and  one  of 
the  other  forms  of  dislocation  results. 

Syinptoins. — The  common  signs  which  charac- 
terise all  d'slocations  of  the  shoulder  are  more  pro- 
nounced in  this  form  than  in  the  preceding,  and  there 
are,  in  addition  to  these,  certain  special  signs  by  which 
this  dislocation  may  be  differentiated  from  the  others. 
The  elbow  is  tlirown  considerably  away  from  the 
side,  and  there  is  not  the  same  inclination  backwtirds 
as  in  the  subcoracoid  variety.  Instead  of  the  fulness 
of  the  anterior  fold  of  the  axilla,  which  was  present 
in  the  subcoracoid  dislocation',  there  is  in  these  cases  a 
depression,  due  to  drawing  downwards  of  the  pectoralis 
major  at  its  attachment  to  the  humerus.  The  head 
of  the  Vjone  can  V)e  felt  in  the  axilla,  and  there  is 
considerable  lengthening  of  tlie  arm. 

3.  Subspinous. — In  this  dislocation  the  head 
of  the  bone  is  driven  backwards  and  downwards,  and 
rests  on  the  back  of  the  sca])ula  in  the  infraspinatus 
fo.ssa,,  immediately  lieneath  the  spine  and  between  the 
infraspinatus  and  teres  minor  muscles.  Malcraifrne 
has  also  described  anodier  variety,  in  wliich  the  head 
rests  beneath  the  acromion  process.  It  seems,  how- 
ever, to  be  merely  a  less  complete  form  of  the  samo 
luxation,  and  did'crs  oidy  in  the  fact  that  the  symptoms 
arc  not  so  marked. 

CJauscs. . —  'J'his  form    of  dislocation    may  bo 
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produced  by  direct  violence,  i.e.  by  blows  struck  on 
the  front  of  the  shoulder  ;  or  by  indirect  force,  in  the 
same  way  as  the  subcoracoid  dislocation,  the  initial 
dispLacement  being  downwards,  and  the  head  of  the 
bone  being  subsequently  forced  or  drawn  into  its 
position  beneath  the  spine.  The  ren.son  why  the  dis- 
placement in  these  cases  is  generally  forwards  (sub- 
coracoid), is  probably  on 
account  of  the  great 
pectoral  muscle,  passing 
from  the  front  of  the 
chest  to  the  ujDper  part 
of  the  humerus,  having  a 
tendenc)'  to  pull  the  bone 
in  tliis  direction. 

Symptoms.— In  the 
suljsjiinous  dislocation,  in 
addition  to  the  symptoms 
common  to  all  forms,  we 
find  that  tlie  axis  of  the 
humerus  is  directed  back- 
wards, so  that  tlie  elbow 
is  advanced  in  front  of 

rig.  38.— Sntspinous  DislocaUon    the  body,  and  the  bone  is 
of  the  Humerus.  ^lig  g.^j^^g  ^ime  rotated 

inwards,  so  that  tlie  fore- 
ai'ra  is  tlu'own  across  the  front  of  tlie  chest.  Tliere 
is  some  lengthenino;  of  the  arm.  Tlie  head  of  the 
bone  forms  a  considerable  prominence  on  the  dorsum 
of  the  scapuLi,  and  there  is  a  mai-ked  depression 
beneath  the  'joracoid  process. 

•i.  Siibclaviculnr. — This  form  of  dislocation  is 
very  rare,  and  is  an  exaggerated  form  of  the  sub- 
coracoid. Tlie  head  of  the  bone  is  thrown  forwards 
and  inwards,  and  also  upwards,  so  tliat  it  rests  on  the 
front  of  the  chest,  internal  to  the  coracoid  process,  and 
immediately  beneatli  the  clavicle. 
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Causes. — The  dislocation  requires  great  force  to 
produce  it,  and  is  caused  by  the  head  of  the  bone  being 
violently  driven  against  the  anterior  part  of  the  cap- 
sular ligament.  There  is,  therefore,  in  these  cases 
considerable  lace- 
ration of  the  mus- 
cles attached  to  the 
tuberosities  of  the 
humerus. 

Symptoms. — 
There  is  generally 
no  difficulty  in  at 
once  coming  to  a 
decision  as  to  the 
nature  of  the  case, 
the  presence  of  the 
head  of  the  bone 
in  its  new  situation 
being  most  pal- 
pable, so  that  it 
can  be  not  only 
felt,  but  seen, 
forming  a  globular  prominence  beneath  the  pectoral 
muscle.  On  account  of  the  great  displacement, 
the  acromion  is  very  prominent,  and  the  hollow 
beneath  it  well  maiked.  Tliere  is  shortening  of  the 
arm,  and  the  elbow  is  carried  outwards  and  back- 
wards. 

T).  Snpraroracoid.— This  is  a  mixed  foi-m  of 
accident,  the  dislocation  being  secondary  to  fracture 
of  the  coi-acoid  process.  'Hie  liead  of  tlie  bone  rests 
between  the  frachnrcd  cornmid  and  acromion  proce.sses, 
in  contact  wiLl)  the  antei-ior  border  of  the  clavicle. 
As  far  as  I  am  aware,  only  ilireo  cases  of  Lliis  injury 
]iav(!  lieen  recoi-dcd. 

Ti-oalineiil.-^Tliero  are  thi'ee  dillerent  models  of 
reducing  dislocations  of  the  shoulder  joint:  (1)  liy 
M— 21 


Fig.  39.— Subclavicular   Dislocation  of 
\  Humerus. 
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niaiii|)ul;ilion ;  (2)  by  extension;  (3)  by  mechanical 
appliances. 

l>y  'nmnipidat.ion. — -The  simple  plan  recently  in- 
troduced by  Kocher  appears  to  be  the  most  efficient 
means  of  reducing  dislocations  by  manipulation.  The 
])atient  is  seated  in  a  chair,  and  the  surgeon,  standing 
in  front  of  him,  gently  presses  the  elbow  to  the  side,  ■ 
the  foi'e-arm  having  first  been  flexed  on  the  arm.    The  ' 
huuierns  is  now  )-otated  outwards  until  the  fore-arm  is 
at  a  right  angle  with  tlie  l)ody.     In  many  cases  this  is 
all  that  is  necessary,  and  the  head  of  the  bone  will  be 
felt  to  recede  into  its  place.    Sliould  it  not  do  so,  the 
elbow  is  now  to  be  raised  from  the  body  and  i-olated  'V 
inwards,  until  the  hand  reaches  the  opposite  shoulder.  ,** 

By  extension. — There  are  several  plans  by 
which  di.slocatious  of  the  slioulder  may  be  reduced  by 
extension.  The  simplest  and  liest  is  by  tlie  heel 
in  the  axilla.  The  patient  is  placed  on  a  low  couch, 
and  the  surgeon,  seated  on  its  edge  and  facing  the 
patient,  places  his  heel  in  the  axilla,  and,  taking  the 
patient's  wrist,  draws  the  arm  steadily  doM'uwards. 
After  sufficient  extension  lias  been  made,  should  the 
bone  not  recede  into  its  place,  as  it  often  does,  he 
brings  the  arm  across  the  front  of  tlio  patient's  chest. 
The  foot  then,  acting  as  a  fulcrum,  foi'ces  the  head  of, 
the  bone  upwards  and  outwards,  and  so  eflects  re- 
duction. Another  ))]an,  whicli  sometimes  succeeds 
when  others  fail,  consists  in  laying  the  patient  flat  on 
his  back,  and  having  fixed  the  scapula  by  means  of  a 
jack-towel  passed  over  the  shoulder  girdle,  and  hekl 
by  an  assistant  standing  at  the  foot  of  the  bed,  making 
extiaision  vertically  uj^wards. 

Many  otiier  plans,  too  nuniei'ous  to  mention,  have 
been  advocated  at  diflerent  times,  all  of  which  have 
proved  efficient.  It  will  generally  be  found,  liowever, 
tliat  one  or  tlu!  other  nu^thods  mentioncnl  above  will 
succeed  in  eilccting  reduction,  unless  in  the  case  of 
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old  unreduced  dislocation,  when  it  may  be  necessary 
to  have  recoiu'se  to  the  pulleys. 

By  pulleys. — The  patient  having  been  brought 
thorouglily  under  the  influence  of  an  anesthetic,  all 
adhesions  are  to  be  thoroughly  broken  down.  The 
scapula  is  fixed  by  a  leatlier  collar,  which  encircles  the 
shoulders,  and  is  fastened  to  a  sta])le  on  the  sound  side 
of  the  patient.  The  pulleys  are  to  be  attached  to  the 
lower  end  of  the  humerus,  and  extension  made  in  a 
horizontal  direction  and  continued  until  the  head  of 
the  bone  is  felt  to  move,  when  the  surgeon  should 
endeavour  to  manipulate  or  push  the  bone  into  place. 
After  reduction  the  arm  must  lie  bandaged  to  the  side, 
with  a  pad  iia  the  axilla,  and  maintained  in  this  position 
for  a  week.  Passive  motion  must  then  be  commenced. 
The  surgeon  must  daily  remove  the  bandage,  and  care- 
fully and  cautiously  move  the  joint  in  every  direction  ; 
the  arm  being  still  kept  bandaged,  between  his  visits, 
for  another  three  weeks,  when  the  patient  may  be 
allowed  to  begin  to  use  his  arm,  at  first  with  care, 
and  he  should  avoid  all  violpnt  exercise  for  some  time 
longer. 

Accidents  occasionally  occur  in  reducing  old- 
standing  dislocations  of  the  shoulder  joint.  Of  these, 
rupture  of  tiie  axillary  artery  is  the  most  conmion,  and 
would  appear  to  result,  in  some  cases,  from  the  vessel 
having  become  adliercmt  to  the  bono,  and  becoming 
lacerat(;d  in  lireaking  down  tlio  adhesions.  The  axillary 
vein  may  also  be  injured,  tiiough  less  commoidy  than 
the  artery.  Tiie  humerus  may  be  fractured,  the 
brachial  plexus  l)ruised  or  lacerated,  und  (inally  the 
skin,  subcutaneous  tissue,  and  nuisckis  torn,  as  (lie 
result  of  excessive  force  employed  in  tlu!  i-educLion  of 
a  dislocation. 

In  determining  the  point  as  to  whether  an  at- 
tempt should  bo  niad(!  to  reduce  an  old  standing  dis- 
location of  the  shoulder,  a  great  deal  must  dcipend 
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upon  the  amount  of  motion  whicli  the  patient  enjoys, 
and  how  fur  this  motion  can  be  carried  on  without 
pain.  If,  after  three  months  or  longer,  there  is  a  fair 
amount  of  movement  of  the  head  of  the  bone  in  its 
new  situation,  it  is  better  to  abandon  all  atterni^ts  at 
reduction,  since  the  j^atient  will  probably  have  a  more 
useful  arm  than  if  the  attempt  at  reduction  succeeded, 
Avitliout  being  exposed  to  the  risks  which  must  attend 
such  a  proceeding. 

Dislocation  of  the  elbow,  —  Dislocation  of 
the  elbow  joint  is  a  common  accident,  occurring  fre- 
quently in  young  people.  Both  bones  may  be  dis- 
placed backwards,  forwards,  inwards,  or  outwards  ;  or 
a  combination  of  two  of  these  forms  may  occur,  and 
both  bones  be  dislocated  backwards  and  outwards,  or 

backwards  and  in- 
wards. Ojie  bone  only 
may  be  displaced ; 
thus,  the  ulna  may 
alone  be  displaced 
back  ward  .s,  or  tlie  ra- 
dius may  be  dislocated 
forwai'ds,  backwards, 
or  outwards. 

Dislocation  ot 
both  bones  of  the 
lore  -  arm  bacii- 
wards. — This  is  by 
far  the  most  common 
luxation  of  tlie  elbow, 
and  is  usually  caused 
by  falls  on  tlie  ]mlm  of  the  hand.  The  dislocation 
may  be  complete  or  incomplete.  In  the  complete  form 
the  coroiuiid  process  of  the  ulna  is  lodged  in  the 
olecranon  fossa,  of  the  humerus,  while  in  the  inconi- 
plete  form  it  rests  on  the  trochlear  surface  of  the  bone. 
In  some  cases  the  dislocation  is   complicated  with 


•to. — Dislocation  of  both  Bones  of 
the  Fore-arm  backwards. 


Dislocations  of  the  Elbo\\\ 


TSt 


fracture  of  the  coronoid  process,  but  as  a  rule  this 
does  not  occur. 

Symptoms. — There  is  considerable  deformity 
about  tiie  joint,  the  olecranon  stands  out  prominently 
behind  the  elbow,  and  the  triceps  can  be  felt  to  be 
separated  from  the  bone.  In  front  of  the  joint  the 
rounded  end  of  the  humerus  can  be  plainly  perceived. 
The  head  of  the  radius  forms  a  globular  swelling 
behind  the  external  condyle.  The  fore-arm  is  flexed 
and  supinated,  and  there  is  undoubted  shortening. 
The  injury  may  be  mistaken  for  transverse  fracture 
of  the  lower  end  of  the  shaft  of  the  humerus  ;  but  in 
these  cases  the  relative  position  between  the  condyles 
and  the  olecranon  pro- 
cess is  unaltered,  and 
this  constitutes  a  ready 
means  of  distinguishincf 
the  one  injury  from  the 
other. 

Dislocnfion  ol 
both  hones  of  the 
fore-arm  forvvar<ls. 
— This  is  a  very  rare 
form  of  dislocation,  and 
can  only  take  place  when 
the  fore-ann  is  in  a  con- 
dition of  extreme  flexion, 
and  usually  occurs  from 
falling  backwards  on  the  ])oint  of  the  cll)ow.  The 
dislocation  rna,y  lie  complete  or  incomplete.  When 
com[)lote  the  olecranon  is  quite  in  front  of  the  con- 
dyles ;  in  the  incomplete  form  the  tip  of  this  process 
rests  agiiinst  th(!  articular  surface  of  tlie  humerus. 

Symptoms  The     fore-arm     i^!  considerably 

lengthened  and  usually  lunit  on  the;  arm.  The 
prominence  of  the  olecranon  is  entirely  lost,  and  the 
condyles  of  the  humerus  can  be  felt  at  the  back  of 


Fig.  .(.l. — Di.slocation  of  the  Boues  of 
tlie  Fore-arm  [orvvards.  (After 
Brjaut.) 
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the  joint,  with  the  triceps  muscle  tightly  stretched 
over  them.  The  sigmoid  cavity  of  the  ulna  and  the 
head  of  the  radius  can  usually  be  felt  at  the  front  of 
the  bend  of  the  elbow. 

l^atcral  dislocation  of  bolli  boiios  of  the 
fbve-ai"!ii. — The  lateral  dislocations  of  the  elbow  are 
almost  always  incomplete,  the  luxation  outwaixls  being 
the  more  common  of  the  two.  In  the  outward  dislo- 
cation, the  sigmoid  cavity  of  the  ulna  rests  against 
the  capitoUum  or  radial  head  of  the  humerus,  and 
the  radius  projects  beyond  the  external  condyle.  In 
the  dislocation  inwards,  the  sigmoid  cavity  of  the  ulna 
rests  against  the  internal  condyle,  and  in  consequence 
of  the  fore-arm  becoming  pronated  the  head  of  the 
radius  lies  a  little  below  and  in  front  of  the  articular 
surface  of  the  humerus. 

Symptoms. — In  both  forms  of  dislocation  there 
is  great  distortion  and  increased  width  of  the  joint. 
The  fore-arm  is  flexed  and  j)ronated.  In  the  dislocation 
outwards  the  head  of  the  radius  can  generally  be 
recognised  forming  a  prominent  swelling,  and  in  the 
dislocation  inwards  there  is  a  mai'ked  and  elongated 
23rojection  on  the  inner  side  of  the  joint,  caused  by 
the  internal  border  of  the  great  sigmoid  cavity.  In 
both  the  relation  of  the  oleci'anon  to  the  condyles  is 
altered. 

The  dislocations  backwards  and  outwards  and  hack- 
wards  and  inioards  differ  from  the  common  dislocation 
backwards  merely  in  the  fact  tliat  the  bones  of  the 
fore-arm  are  thrown  a  little  to  the  radial  or  ulnar  side 
of  their  normal  position,  and  therefore  the  tip  of  the 
olecranon  will  be  found  to  be  approximated  to  one  or 
the  other  condyle. 

Dislocation  of  the  ulna  alone  is  a  very 
rare  form  of  injury,  and  one  about  wliieli  we  know 
very  little.  It  always  takes  place  backwards,  and 
may  be  recognised  by  the  j)rojection  of  the  olecranon 
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liehind  the  joint,  at  the  same  time  tliat  the  head  of 
the  i-adius  is  felt  rotating  in  its  natural  position. 

Ti-eatmciit. — In  all  the  above  described  dislo- 
cations, reduction  can  generally  be  effected  by  the 
same  plan.  The  patient  is  seated  on  a  chair,  and  the 
.surgeon,  standing  in  front  of  him,  places  liis  foot  on  the 
chair  and  his  knee  in  the  bend  of  the  injured  elbow, 
so  that  it  shall  press  against  the  upper  part  of  the 
bones  of  the  fore-arm.  lie  at  the  same  time  takes 
hold  of  the  patient's  wrist  and  slowly  and  forcibly 
bends  the  fore-arm,  and  the  reduction  is  soon  eti'ected. 
Others  recommend  that  the  knee  should  be  pressed 
against  the  lower  end  of  the  humerus,  and  tlie  fore- 
arm forcibly  extended,  and  tlieii  Hexed.  In  old- 
standing  dislocations  all  adhesions  must  fii'st  be 
thoroughly  Ijroken  down  before  any  attempt  is  made 
at  reduction,  and  in  some  cases  it  will  be  found 
necessaiy  to  resort  to  pulleys.  It  rarely  happens  that 
reduction  can  be  eil'ected  after  a  longer  period  than 
five  or  six  weeks,  and  thcire  is  great  danger  in  using 
the  pulley.s,  if  much  forcq  is  employed,  of  fracturing 
the  huniei'us. 

Dislocation  of  the  head  of  the  radius. — 
The  head  of  the  radius  may  be  dislocated  hackmirds 
and  forivards,  and  also,  though  rarely,  in  a  direction 
outwards.  There  appears  to  be  considerable  diiierence 
of  opinion  as  to  whether  the  forward  or  backward 
dislocation  is  the  more  common.  The  injui-y  in  both 
cases  is  produced  in  tlu;  same  way,  by  falls  on 
the  hand :  in  the  one  instance,  the  lower  end  of 
the  radius  being  drivcsn  backwards  and  the  liead 
tilted  forwards,  producing  the  anterior  dislocation  ; 
in  the  otlujr  the  wlioi(!  hone  bcung  di'iven  back- 
wards and  the  head  dispiaced  on  to  the  back  of  the 
condyle;. 

Ill  the  J'oruKird  dislocaLion  the  fortvarni  is  semi- 
flexed and  fixed  midway  between  supination  and 
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pronation,  and  the  head  of  the  radius  can  be  felt  in 
the  hollow  just  above  the  external  condyle. 

In  the  backiuard  dislocation  the  fore-arm  is  slightly 
flexed  and  maintained  in  a  })Osition  of  pronation.  The 
limb  is  inclined  outwards  fi'om  the  elbow  point.  The 
head  of  the  radius  can  be  felt  forming  an  easily 
recognised  jDrojection  behind  the  external  condyle. 

Dislocation  outward  is  a  very  rare  form  of 
injury,  in  which  the  head  of  the  bone  is  displaced 
outwards  and  upwards  above  the  external  condyle.  It 
can  be  easily  detected  in  this  situation  beneath  the 
skin,  which  is  tightly  stretclied  over  it,  and  can  bp 
felt  rotating  during  supination  and  pronation  of  the 
fore-arm. 

TrcatBuciit. — These  various  dislocations  of  the 
radius  may  be  reduced  in  the  same  way.  The  upper 
ai'm  is  to  be  grasped  by  an  assistant  just  above  the 
elbow,  and  firmly  held.  The  surgeon  then  extends 
the  wrist,  and  after  he  judges  that  suhicient  exten- 
sion has  been  made,  suddenly  flexes  the  fore-arm  on 
the  arm,  at  the  same  time  endeavouring  to  push  the 
head  of  the  radius  back  into  its  place. 

Dislocation  of  the  wrist  is  a  very  rare  acci- 
dent, and  is  caused  by  falls  on  the  hand.  Tlie  bones 
of  the  carpus  may  be  displaced  either  backwards  or 
forwards,  the  former  being  much  the  more  common 
accident  of  the  two ;  and  the  deformity  which  is 
produced  resembles  veiy  much  a  Colles's  fracture,  but 
the  position  of  the  styloid  processes  and  their  relation 
to  each  other  and  to  the  bones  of  the  hand  at  once 
establishes  the  distinction.  Tl^ese  dislocations  are  to 
be  reduced  by  extension. 

Dislocation  of  the  radius  from  the  ulna  may  take 
place  at  the  radio-carpal  joint  from  violent  twists. 
The  radius  may  be  displaced  either  forwards  or  back- 
wards. 

The  carpal  bones  are  not  often  displaced  from  one 
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another.  The  most  frequent  dislocation  is  that  of  the 
head  of  the  os  magnum,  from  violence,  during 
extreme  flexion  of  tlie  wrist.  The  head  of  the  bone 
is  easily  to  be  recognised  as  a  prominent  globular 
swelling  on  the  dorsum  of  the  hand. 

The  most  common  dislocation  in  the  hand  is  that 
of  the  proximal  phalanx  of  the  thumb  from  its  meta- 
carpal bone.  The 
[jhahanx  is  gene- 
rally displaced 
backwards,  and 
tlie  head  of  the 
metacarpal  bone 
being  driven  for- 
wards is  button- 
holed between  the 
two  bellies  of  the 
flexor  brevis  pol- 
licis,  often  causing 
great  dilBculty  in 
reduction.  The 
tliumb  presents  a 
very  characteris- 
tic deformity.  The 
proximal  phalanx 
is  bent  backwards 
almost  to  a  i-ight 
angle  with  the 
metacarf)al  bone, 

atid  at  the  same  time  the  terminal  phalanx  is  flexed. 
The  liead  of  tlie  metacarpal  bono  can  be  felt  on  the 
palmar  aspect.  Reduction  is  to  be  cflected  by  forcibly 
adducting  tlio  metacarpal  liouo  into  the  ]ialm  of  the 
hand,  by  bending  the  phalanges  backwards  and 
hyper-extending,  and  then,  by  suddenly  flexing  the 
thumb  on  the  metacarpal  bone,  reduction  may  be 
accom|jlished.    If  this  does  not  succeed  it  will  bo 


Fig.  42.- 


-Dislocatio-n  of  the  Mctacarpo-plialaii- 
geal  Joint  ot  tbo  Tliumb. 
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necessary  to  divide  subciitaneously  the  tendons  of  the 
flexor  brevis  pollicis,  or,  as  Dr.  Humplu-ey  has  sug- 
gested, draw  them  aside  with  a  hook,  introduced 
through  an  incision  made  on  either  side  of  the  joint. 
Luxations  of  the  other  joints  hut  rarely  happen,  except 
as  the  result  of  severe  crushing  violence,  and  present 
nothing  special  as  to  their  nature  or  treatment. 

I>islloc:ttioH  of  tlio  Iiip. — The  hip  joint  may 
Lc  dislocated  in  four  difl'erent  directions.  Adz.  (1) 
u])waids  and  backwards,  on  to  the  dorsum  of  the 
ilium,  (2)  backwards,  into  the  sciatic  notch,  (3)  down- 
wards, into  the  obturator  foramen,  and  (4)  inwards,  on 
to  the  pubes.  It  must  be  borne  in  mind,  however, 
that  the  head  of  the  bone  does  not  always  occupy 
tlie  same  position  in  these  dislocations,  but  may,  as 
Mr.  Bi'yant  says,  "rest  at  any  jioint  around  its 
jacket."  These  varieties  are  therefore  only  adopted 
for  purposes  of  classilicatiou  and  description,  aiid  as 
indicating  generally  the  various  directions  in  which 
the  head  of  the  bone  may  be  disjilaced. 

Ciiiises. — There  seems  to  be  very  good  ground 
for  believing  that  the  n:ajority  of  luxations  of  the 
hip,  unattended  with  fracture,  are  primarily  disloca- 
tions downwards,  and  are  produced  while  the  thigh 
is  in  a  condition  of  forced  abduction,  and  that  the 
position  which  the  head  of  the  bone  will  subse- 
quently occupy  depends  upon  the  amount  of  flexion 
and  rotation  which  may  be  present  at  the  moment 
of  the  accident.  When  the  thigh  is  abducted  the 
greatest  strain  is  put  upon  the  weakest  part  of  the 
capsular  ligament.  The  head  of  the  femur  bulges  over 
the  lower  and  inner  shallow  margin  of  the  cotyloid 
cavity,  and  presses  against  and  strains  the  lower  and 
inner,  that  is,  the  weakest  part,  of  the  capsular  ligament. 
If  any  severe  force  is  now  apjilied  this  portioji  of 
tii(^  ligaincnit  gives  way,  and  the  head  of  the  bone 
is  primarily  dis[)laced  downwards.    If  at  this  time  the 
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linil)  is  in  a  condition  of  flexion  and  inward  rotation, 
the  initial  violence  wliich  produced  the  dislocation 
being  continued,  the  head  of  the  femur  is  foi'ced 
round  tlie  lower  and  outer  niai-gin  of  the  cavity, 
and  dislocation  backwards,  or  backwards  and  up- 
wards, is  the  result.  If,  on  the  other  hand,  the  thigh 
is  extended  and  rotated 
outwards,  the  head  of 
the  bone  is  forced  in 
the  opposite  direction, 
I'ound  the  inner  margin 
of  tlie  cavity,  producing 
dislocation  on  to  the 
pul)os.  Whereas,  if  the 
abduction  is  unaccom- 
panied by  rotation  in 
eitlier  direction,  tlie  l)onc 
remains  in  the  primary 
position  into  wliich  it 
was  displaced,  tliat  is  to 
say,  downwards.  Though 
this  is  true  of  tlie  ma- 
jority of  dislocations  of 

the  hip,  it  seems  i.robable  ^.^^  .,3._D,HiocaU,m  on  to  ti.o 
that     the      dislocation  Borsuiu  of  tim  ilium, 

backwards     can  take 

place  directly,  and  this  even  without  fracture  of  the 
acetabulum. 

I>isl4(c:ili»ii  on  to  tlic  d4»rsuiii  iiii. — This  is 
the  most  common  form  of  dislocation  of  the  hip, 
occurring  as  fre(iuently  as  the  otlujr  three  dislocations 
tog('ther.  The  head  of  the  bone  gc^neraliy  I'ests  on 
the  dorsum  of  the;  ilium,  just  aliovc;  th(^  facet  which 
marks  the  origin  of  tluj  rellecLed  luiad  of  the  rectus 
muscle,  but  may  vary  in  position.  Sometimes  it  is 
situated  considcnibly  higher  on  tlie  dorsum  ;  sometimes 
in  advance  of  this  position,  in  some  ca.ses  so  much  so 
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that  the  head  of  the  bone  rests  in  the  notcli  between 
the  anterior  superior  and  anterior  inferior  spinous  pro- 
cesses of  the  ilium.  This  is  knoAvn  as  tlie  "  supra- 
spinous "  dislocation.  The  head  of  the  bone  is  always 
above  the  obturator  internus  muscle,  and  it  is  from 
this  circumstance  that  Bia^elow  distincjuishes  it  from 
the  .  sciatic  dislocation ;  the  one  luxation  being 
"above,"  the  other  "below  the  obturator  internus." 

Symptoms. — There  is  a  marked  distortion  about 
the  hip,  which  appears  to  be  wider  and  flatter  than 
natural.  The  trochanter  is  less  prominent,  and  ap- 
jiroximated  to  the  crest  of  the  ilium  ;  tlie  head  of  the 
bone  can  generally  be  felt  beneath  the  glutei  muscles  ; 
the  limb  is  considerably  shortened,  sometimes  as 
much  as  two  or  three  inches  ;  the  thigh  is  flexed, 
rotated  inwards  and  adducted  so  that  the  axis  of  the 
femur  runs  across  the  lower  third  of  the  sound  thigh, 
and  if  the  patient  were  in  the  erect  position  the  ball 
of  the  great  toe  would  rest  on  the  sound  ankle.  The 
voluntary  movements  of  the  joint  are  quite  abolished, 
and  only  a  slight  amount  of  passive  flexion,  adduc- 
tion, and  inversion  is  permitted.  The  vessels  in  the 
groin  may  be  noticed  to  have  lost  their  support,  and 
a  hollow  behind  them  can  generally  be  easily  per- 
ceived. The  dislocation  may  be  diagnosed  from 
fracture  of  the  neck  of  the  thigh  bone  by  the  fixed 
position  of  the  limb,  by  the  inversion,  by  the  absence 
of  crepitus,  and  the  pi'esence  of  the  head  of  the  bone 
in  its  new  position. 

Ti'catiiiciit. — An  endeavour  should  always  be 
made,  in  the  first  instance,  to  eflect  reduction  by 
manipulation.  The  patient  must  be  placed  on  his 
back  on  a  low  couch  or  the  floor,  and  thoroughly 
anaesthetised.  The  surgeon  stands  over  his  patient 
and  flexes  the  leg  on  the  thigh  and  the  thigh 
on  the  pelvis.  The  flexion  is  to  be  carried  to  its 
extreme  limits ;  the  knee  being  at  the  same  time 
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somewhat  adductecl  and  bvouglit  well  over  the  middle 
line  of  the  body.  While  the  flexion  is  maintained 
the  limb  is  to  be  abducted  to  its  fullest  extent,  and 
then  rotated  outwards  and  brought  suddenly  down 
into  the  extended  position.  By  this  series  of  man- 
oeuvres the  head  of  the  bone  will  be  made  to  retrace  the 
steps  by  which  it  has  been  dislocated,  and  reduction 
will  generally  be  accomplished.  Should  it  not  succeed, 
recourse  must  be  had  to  extension  by  means  of  pulleys. 
The  patient  must  be  laid  on  his  sound  side,  and  the 
pelvis  fixed  by  a  perineal  band  attached  to  some 
stationary  object  behind  the  patient's  head.  The 
pulleys  lire  to  be  connected  to  the  lower  part  of  the 
thigh,  Avhich  is  to  be  flexed  on  the  abdomen,  and  exten- 
sion made  at  right  angles  to  the  trunk.  Sir  Astley 
Cooper  recommended  that  the  patient  should  be  laid 
on  his  back  and  extension  made  across  the  lower 
third  of  the  sound  thigh.  But  this  plan  would  en- 
danger the  integrity  of  the  ileo-femoral  ligament, 
which  must  be  tense,  with  the  thigh  extended  ; 
whereas,  it  is  I'elaxed  wiie^  the  thigh  is  flexed  and 
would  thus  facilitate  reduction. 

2.  Dislocation  backwards. — In  this  dislo- 
cation the  head  of  the  l)one  may  rest  on  any  part  of 
the  posterior  surface  of  the  iscliium,  below  the  ob- 
turator iuternus  muscle.  It  may  rest  on  the  margin 
of  the  notch,  or  on  the  structures  passing  through  it. 
It  niiiy  rest  on  the  spine  of  the  ischium  or  against  the 
tubei'osity,  opposite  the  smaller  sacro-sciatic  foramen. 

Syiiiproiiis — The  signs  by  whicli  tlie  dislocation 
backwards  is  charactci'ised  are  very  similar  to  thos(> 
of  tiie  iliac  dislocation,  but  are  less  ))ronounced  and 
less  marked.  There  is  distortion  and  flattening  aliout 
the  liip,  and  the  trocliant(!r  is  displaced,  tliougli  not 
to  the  .same  extent  as  in  tlie  former  dislocation  ;  it  is 
usually  a  little  above  and  .some  distance  liehiud  its 
normal  situation.    There  is  shortening  to  the  extent 
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of  about  an  inch.  The  thigh  is  flexed,  rotated  in- 
wards and  adducted,  thougli  to  a  less  extent  than  in 
the  dorsal  dislocation.  So  that,  with  the  patient  in 
the  erect  position,  the  ball  of  the  great  toe  rests  on 
the  great  toe  of  the  sound  foot.  The  axis  of  the 
femur  is  directed  across  the  sound  knee,  instead  of 
across  the  lower  third  of  the  thigh.  The  fjicility  \\dtli 
which  the  head  of  the  bone  can  be  felt  will  depend  in 

a  great  measure 
upon  its  position. 
In  some  cases  it 
can  be  made  out 
with  ease;  in 
others  it  can  only 
be  perceived  with 
the  greatest  ditli- 
culty,  or  perhaps 
not  at  all.  Active 
movement  and  al- 
most all  passive 
movement  is  abol- 
ished, flexion  being 
the  only  motion 
which  is  permitted. 

Treatment.— 
Reduction  is  to  be 
effected  in  the 
same  manner  as  was  employed  for  tlie  dorsal  disloca- 
tion, and  will  generally  be  accomplished  by  manipula- 
tion, without  the  aid  of  the  pulleys.  By  flexing  the  thigh 
on  the  pelvis,  abducting  and  rotating  outwards,  the 
head  of  the  bono  is  made  to  retrace  its  steps,  just  as 
in  the  dorsal  dislocation,  and  it  is,  without  difliculty 
or  any  great  expenditure  of  force,  returned  to  its 
socket.  If  failure  should  attend  the  attempt  to  re- 
duce the  dislocation  by  manipulation,  the  pulleys  must 
be  applied  in  the  same  nuiuucr  as  in  the  previous 


Fig.  41. 


-Dislocation  backwards  of  the  Head 
of  tho  Femiir. 
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case.  The  jiatient  must  be  laid  on  liis  sound  side, 
and  with  the  thigh  flexed  as  much  as  possible  on  the 
jielvis,  extension  made  at  right  angles  to  the  trunk. 
This  may  be  supplemented,  if  there  is  any  difiiculty, 
by  a  bandage  or  towel  placed  under  the  upper  part  of 
the  thigh  and  pulled  directly  upwards.    This  will  assist 

in  raising  the  head  of  „  

the  bone  over  the  mar- 
gin of  the  acetabulum. 

.3.  dislocation 
into  tlic  obturator 
foramen.  —  In  this 
dislocation  the  head  of 
the  bone  generally  rests 
on  tlie  obturator  ex- 
ternus  muscle,  close  to 
the  inner  margin  of  the 
obturator  foramen ;  but 
in  some  instances  it 
may  be  displaced  still 
farther  inwards,  and 
rest  on  the  rami  of  the 
pubes  and  ischium,  at 
about  their  point  of 
junction. 

Symptoms . — 
There  is  an  appearance 
of  flattening  and  de- 
formity about  the  liip.  The  trochanter  is  not  so 
prominent  as  natural,  and  iii  its  normal  position  there 
is  a  depression.  The  fold  of  the  buttock  is  on  a  lower 
level  tlian  on  the  sound  side,  and  there  is  a  hollow 
in  front  below  the  middle  of  Poupart's  ligajnent. 
If  the  pati(!nt  is  in  the  erect  position,  the  body  will 
be  bent  forwards,  owing  to  the  psoas  and  iliacua 
being  put  on  the  stretch,  and  will  be  tilted  over  to 
the  injured  side,  from  obliquity  of  the  pelvis.  This 


Fife'.  'IS. — Dislocation 
downwards  into 
Foramen. 


of  the  Femur 
the  Obtiu'ator 
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will  give  the  appearance  of  very  considerable  length- 
ening, though  the  actual  amount  is  veiy  slight,  and  in 
some  recorded  cases  no  increase  in  length  has  been 
found  after  the  most  careful  measui-ement.  The  limb 
is  abducted  and  advanced  in  front  of  the  other,  and 
the  toes  are  generally  pointed  straight  forwards, 
though  in  some  cases  there  may  be  slight  eversion. 
The  adductor  muscles  are  stretched  and  form  a  tense 
cord,  extending  from  tlie  pubes  to  the  middle  of  the 
thigh.  The  facility  with  which  the  head  of  the  bone 
can  be  felt  depends  upon  its  position.  If  it  rests  on 
the  obturator  membrane,  it  cannot  be  distinctly  felt 
through  the  muscles ;  but  if  it  is  displaced  farther 
inwards  and  rests  on  the  rami  of  the  pubes  and 
ischium,  it  can  easily  be  felt  in  the  perinceum,  and 
sometimes  even  the  dimple  on  it  can  be  detected 
beneath  the  tense  skin.  A  certain  amount  of  passive 
motion  is  possible,  and  the  patient  may  soon  be  able 
to  perform  a  certain  amount  of  flexion  by  his  own 
efforts,  but  any  attempt  at  extension  is  attended  with 
severe  pain.  Patients  in  whom  this  dislocation  has 
been  allowed  to  remain  unreduced,  are  often  able  to 
walk  without  ]iain,  and  with  very  little  difliculty. 

Treatment.— This  form  of  dislocation  can 
generally  be  reduced  by  manipulation.  The  patient 
is  to  1)0  laid  on  the  floor,  and  the  surgeon,  standing 
over  him,  grasps  the  ankle  with  one  hand  and  the 
knee  with  the  other,  and  flexes  the  thigh  on  the 
pelvis,  at  the  same  time  slightly  abducting  it.  He 
then  rotates  the  thigh  forcibly  inwards,  and,  adducting 
it,  brings  the  knee  down  to  the  floor  by  a  movement  of 
extension. 

Another  plan,  which  is  said  to  answer  equalh' well, 
consists  in  circumducting  the  knee  inwards  after 
flexion,  until  it  is  brought  as  far  as  the  middle  line  of 
the  body  ;  then  rotating  outwards  and  extending  the 
thigli. 
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A  combination  of  extension  with  manipulation 
sometimes  succeeds  in  reducing  this  dislocation.  The 
thigh  is  first  flexed  on  the  abdomen,  and  then  the 
head  of  the  bone  is  forcibly  dragged  upwards  and 
outwards  into  its  socket,  the  surgeon  standing  over 
his  patient  and  fixing  the  pelvis  by  placing  his  foot 
on  the  horizontal  ramus  of  the  pelvis. 

Reduction  by  extension  with  pulleys  must  be  con- 
ducted in  the  following 
manner  ;  counter-extension 
is  made  by  a  girth  or  belt, 
which  is  to  encircle  the 
]jelvis,  and  is  fixed  to  a 
staple  in  the  wall  on  the  pa- 
tient's sound  .side.  Another 
girth  is  placed  round  the 
upper  part  of  the  injured 
thigli,  and  passed  under  the 
pelvic  girth  to  prevent  it 
slipping.  To  this  is  attached 
the  pulleys,  which  are  fixed 
to  a  staple  in  the  wall  on 
the  same  side  as  the  in- 
jured limb.  Extension  is 
now  made  so  as  to  pull 
the  bono  outwards  and 
upward.s,  and  at  tlie 
s;imo    time    the    ankle  is 

grasped  and  drawn  towards  tlie  middle  lino  of  the 
body. 

nisloratioii  on  to  Iho  puhos  In  this  dis- 
location the  position  which  the  head  of  the  bone 
assumes  varies  very  much.  Generally  it  is  found 
restmg  on  the  junction  of  the  horizontal  ramus  of  the 
pubes  with  the  ilium,  but  it  may  be  placed  on  any 
part  of  the  pubes,  even  as  far  inwards  as  to  be  in 
contact  with  its  spine.  Sometimes  it  is  displaced  in 
N— 21 


Fig-.  16.— Di^ locution  ot  thj 
Femur  011  to  tlio  Pube.*'. 
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front  of  tlie  jniLcs,  lying  a  little  to  the  inner  side  of 
tlie  nnterioi-  inferior  spinous  process  of  the  ilium. 

Syiiiptoms.— This  luxation  is,  perhaps,  of  all 
dislocations  of  the  hip,  the  one  most  easy  of  recogni- 
tion, on  account  of  tlie  fact  that  the  head  of  the  Ijon^ 
is  generally  plainly  to  be  perceived  as  a  rounded 
swelling  just  above  Poupart's  ligament.  There  is 
also  considerable  deformity  about  the  hip,  and  a 
general  appearance  of  flattening,  with  absence  of  the 
)irominence  of  the  trochanter.  There  is  slight 
shortening  of  the  limb,  and  the  knee  and  foot 
are  very  considerably  everted,  and  more  or  less 
abducted  from  the  middle  line  of  the  body,  and  the 
knee  cannot  be  approximated  to  the  one  on  the  oppo- 
site side  of  the  body.  Tliere  is  often  great  pain  down 
the  front  and  inner  side  of  the  thigh,  from  stretching 
of  the  anterior  crural  nerve.  A  certain  amount  of 
flexion  and  outward  rotation  is  possible,  but  any 
inward  rotation  or  extension  is  impossible. 

Treatment. — Eeduction  by  manipulation  should 
first  be  attempted,  and  will  generally  be  found  to 
succeed.  The  patient  is  laid  flat  on  his  back  on  the 
floor,  and  the  thigh  flexed  in  an  abducted  position,  so 
that  tlie  knee  is  carried  beyond  the  line  of  the  side  of 
the  body.  The  thigh  is  now  circumducted  inwards, 
so  that  the  knee  is  over  the  median  line  of  the  body. 
This  circumduction  inwards  must  not  be  carried  too 
far,  otherwise  the  head  of  the  bone  will  be  forced  jiast 
the  socket,  and  a  displacement  backwards  be  the 
result.  The  thigh  is  now  rotated  outwards  and 
extended,  so  as  to  bring  the  knee  down  to  the  ground. 
Rotation  inwards  appears  to  succeed  in  some  cases 
equally  as  well  as  rotation  outwards. 

Extension  by  pulleys  must  be  apjilied  as  follows  : 
tlic  pelvis  having  been  fixed  by  a  perineal  band 
fastened  to  the  wall  a  little  above  and  behind  the 
line  of  the  body,  extension  is  made  in  a  direction 
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downwards  and  outwards.  After  tliis  has  been  done 
for  some  time,  an  assistant  lifts  the  head  of  the 
hone,  by  means  of  a  towel,  over  the  brim  of  the 
acetabulum. 

After  reduction,  in  all  forms  of  dislocation  of  the 
hi|),  the  patient  is  to  be  kojjt  in  bed  on  his  back  with 
his  legs  tied  together  and  the  limb  supported  with 
sand-bags.  At  the  end  of  about  two  weeks  passive 
motion  must  be  commenced  and  continued  daily,  great 
care  being  exercised  to  prevent  a  recurrence  of  the 
displacement.  The  patient  must  not  be  allowed  to 
use  his  leg  for  some  weeks  longer. 

nislocation  of  flie  patella. — The  patella 
may  be  dislocated  outwards,  inwards,  or  edgeways. 

Dislocation  oiitwartis  is  far  the  most  common 
d'splaccment,  and  mny  be  complete  or  incomplete. 
It  is  produced  either  by  muscular  contraction,  by  the 
violent  action  of  the  quadriceps  extensor  cruris  (and 
hence  is  said  to  occur  more  frequently  in  knock-kneed 
individuals),  or  by  direct  violence,  that  is,  a  blow  on 
the  inner  erlge  of  tiie  bone. 

Syinplorns.— The  leg  is  extended,  or  sliglitly 
flexed  and  fixed  in  this  ])Osition  ;  the  knee  is  flattened 
;\nd  bi'oader  than  natural,  and  a  dcpi-ession  is  to  be 
felt  in  the  position  the  patella  normally  occupies.  In 
the  complete  dislocation  the  bone  can  be  felt  on  the 
outer  side  of  the  joint  ;  in  the  incomplete  form  it 
presents  a  |)rominent  swelling  on  the  outer  part  of 
tlie  artifudai'  surfnce  of  tin;  f(^mui-,  its  internal  lioriler 
being  lodged  in  the  notch,  and  its  external  border 
jirojecting  in-ominenlly  under  the  skin. 

I>islo4'alion  iii\var4l«s  appears  (,o  be  alwavs 
produced  by  dircH't  blf)ws  on  the  outer  edge  of  tlie 
bone.  Ijike  the  former  dislocation,  it  may  bo  com- 
j)lete  and  inconii)l(;te,  and  the  .symptoms  arc  mui'h 
tlie  same,  with  tlu;  exception  that  tin;  ])atella  is  founil 
on  the  inner  instead  of  the  outer  side  of  the  joint. 
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Treatment. — The  patient  having  been  placed 
under  the  influence  of  an  anajsthetic,  the  thigh  is  to  be 
acutely  flexed  on  the  pelvis,  the  leg  at  the  same  time 
being  extended  on  the  thigh.  The  margin  of  the 
patella  which  is  farthest  from  the  centre  of  the  joint 
is  to  be  forcibly  depressed.  This  will  have  the  efl"ect 
of  raising  the  other  edge,  which,  being  tilted  over  the 
condyles,  is  immediately  drawn  by  the  action  of  the 
muscles  into  its  natural  position. 

Difiilocation  edgeways  (or  vertical  rota- 
tion) of  the  patella. — In  this  peculiar  dislocation 
the  patella  undergoes  a  vertical  rotation  around  a 
longitudinal  axis  through  its  own  centre.  In  conse- 
quence  of  this  one  border  projects  prominently  under 
tlie  skin,  and  the  other  is  lodged  in  the  intercondy- 
loid  notch,  its  sui'faces  being  dii-ected  inwards  and 
outwards.  It  occasionally  happens  that  a  complete 
rotation  takes  place,  and  the  bone  is  turned  com- 
pletely round,  so  that  the  articular  sui-face  presents 
anteriorly. 

This  accident  is  generally  produced  by  a  direct 
blow  on  the  edge  of  the  patella  while  the  limb  is  in  a 
semiflexed  position.  It  has  been  said  also  to  occur 
from  violent  muscular  contraction  while  the  leg  is 
twisted,  as  in  jumping  with  the  foot  inverted  or 
everted. 

Symptoms. — The  position  of  the  patella  at  once 
establishes  the  nature  of  this  accident ;  its  prominent 
border  can  be  felt  forming  a  hard,  well-marked  ridge 
under  the  stretched  skin,  with  a  depression  on  either 
side  of  it.  The  limb  is  completely  extended,  and  any 
attempt  to  flex  it  is  attended  witli  very  great  pain. 

T'reatment. — As  a  rule,  I'eduction  may  be  accom- 
plislied  by  suddenly  and  forcibly  bending  the  knee 
while  the  patient  is  under  the  influence  of  an  auajs- 
tlietic  ;  01-,  should  this  fail,  the  bone  may  be  induced 
to  undergo  a  retrograde  vertical  rotation  by  pressure 


on  the  prominent  margin  of  the  bone  after  the  thigh 
has  been  acutely  flexed  on  the  pelvis,  and  in  this 
way  reduction  may  be  effected. 

After  the  reduction  of  any  of  the  dislocations  of 
the  patella  there  will  probably  be  some  swelling  and 
effusion  into  the  joint,  and  the  limb  must  be  kept 
tixed  on  a  splint  and  cold  applied  to  the  part.  Pas- 
sive motion  must  be  commenced  early,  and  the  knee 
supported  for  some  long  period  with  a  knee  cap  or 
bandage,  since  these  disloca- 
tions, having  once  taken 
place,  are  very  liable  to 
recur. 

Diislocation  of  the 
knee  is  a  very  rare  form  of 
injury,  and  is  always  the  re- 
sult of  very  great  violence. 
It  may  occur  in  four  principal 
directions  :  forwards,  back- 
wards, inwards,  and  outwards, 
and  any  of  these  dislocations 
may  be  complete  or  incom- 
plete. As  a  rule,  however 
the  antero-posterior  disloca- 
tions are  complete;  the  latei-al 
ones  are  incomplete. 

Causes.— These  injuries 
are  generally  pioduced  by 
some  violent  strain  or  wrencli 
of  the  knee,  as  in  a  ])erson 
jumping  from  a  carriage  in 
rapid  motion,  or  a  fall  from  a  liorse,  tlie  foot  being 
entangl(!d  in  tlio  stirrup,  so  tliat  the  patient  is  dragged 
along  tlui  ground. 

\n  tlie  dislocniion  forwards  tlie  displacement 
is  usually  complete,  and  the  popliteal  surface  at  the 
back  of  tljc  tibia  rests  against  the  anterior  surface  of 


\ 

Fig.  47.— Dislocation   of  tlie 
Kuee  forwards. 
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the  lower  end  of  the  femur.  Often  tliere  is  a  sliglit 
lateral  displacenieut  as  well.  The  coiidsles  of  the 
femur,  pvojeeting  in  the  ham,  sometimes  compress  or 
lacerate  the  popliteal  vessels. 

S.Viiiptoiii§. — The  deformity  produced  is  very 
great.  There  is  considerable  shortening ;  there  is  a 
projection  in  front  of  the  knee,  above  which  can 
generally  be  felt  the  patella,  freely  movable,  and  the 
quadriceps  extensor  is  quite  lax  and  loose.  Behind 
the  joint  the  condyles  of  the  femur  may  be  recognised 
by  their  ronnded  form  on  a  lower  level  than  the  tibia 
in  front.  The  limb  below  the  knee  is  generally  cold 
and  swollen,  and  the  pulsation  of  the  tibial  arteries 
diminished  or  absent.  Occasionally  severe  pain  is 
complairuid  of  from  pressure  on  the  popliteal  nerve. 

In  the  dislocation  backwards  the  anterior 
surface  of  the  uj^per  margin  of  the  tibia  rests  against 
the  posterior  surfaces  of  the  two  condyles  of  tlie 
femur,  and  the  displacement  is  therefore  2iot  so  great 
as  in  the  forward  dislocation. 

Symptoms. — There  is  shortening  of  the  limb, 
though  not  to  the  same  extent  as  in  the  previous  case, 
and  the  knee  is  generally  semiflexed,  but  may  be  ex- 
tended. The  prominence  of  the  condyles  in  front  is 
well  marked,  and  beneath  them  is  a  transverse  de- 
jjression.  The  patella  can  be  felt  resting  in  the  groove 
Ijetween  the  two  condyles.  The  head  of  the  tibia  is 
to  be  plainly  felt  in  the  ham,  where  it  forms  a  projec- 
tion among  the  muscles  of  the  calf. 

In  the  incomjdcte  form  of  these  antero-posterior 
dislocations  the  symptoms  are  the  same  as  in  the  com- 
plete form,  but  are  less  marked.  Asa  rule,  in  the 
incomplete  form  the  popliteal  vessels  and  nerve  escaj^e 
injury. 

Treatment. — The  reduction  of  these  disloca- 
tions is  generally  easy,  on  account  of  the  amount  of 
laceration  of  surrounding  structures  which  usually 
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accompanies  the  injury.  Tlie  patient  is  to  be  laid  on 
his  back  ami  steady  extension  and  counter-extension 
employed,  the  surgeon  at  the  same  time  endeavouring, 
by  direct  ])ressure  on  the  displaced  head  of  the  tibia, 
to  push  it  back  again  into  its  proper  position.  After 
reduction,  the  limb  is  to  be  maintained  on  a  splint  for 
two  or  three  weeks,  and  cold  lotions  or  ice  applied. 
At  the  end  of  this  time  passive  motion  should  be 
commenced  and  employed  carefully  and  cautiously. 
It  is  advisable  that  the  patient  should  wear  a  knee 
cap  for  some  time,  inasmuch  as,  the  ligaments  having 
been  extensively  torn,  a  recurrence  is  likely  to  result 
unless  some  artificial  means  of  support  is  employed. 

If  the  popliteal  artery  has  been  compressed  by 
the  displaced  bone,  the  circulation  in  the  tibial  vessels 
will  pi-obably  return  after  reduction  has  been  effected. 
If,  on  the  other  hand,  it  has  been  lacerated,  gangrene 
will  probably  supervene,  rendering  amputation  neces- 
sary. 

Liatcrnl  dislocations  of  tlic  knee  are  more 
common  than  the  antero  posterior  dislocations,  and  are 
generally  incomplete.  The  outer  tuberosity  of  the 
tibia  being  displaced  on  to  the  inner  condyle  of  the 
femur;  or  the  inner  tubepsity  on  to  the  outer  con- 
dyle, according  as  the  dislocation  is  inwards  or  out- 
wards. 

Symptoms. — The  signs  of  this  injury  are  well 
marked,  an<l  the  deformity  of  the  joint  at  once  in- 
dicates the  nature  of  the  displac(!ment.  The  pi-omi- 
nence  of  the  tibia  on  one  side,  with  a  depression  above, 
and  the  condyle  of  the  f(!mur  on  tiie  other,  with  a 
depression  below,  at  once  indicate  the  nature  of  the 
lesion.  'J'Ik;  limb  is  slightly  (lexed,  and  there  is  a 
sulcus  in  the  situation  of  the  iigamcntum  patelhe. 
There  is  no  shortening. 

Treatment.-  Ji(;duction  is  easy,  and  may  bo 
eU'ected  by  simple  extension;  the  surgeon  at  the  samo 
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time  gently  moving  the  limb  from  side  to  side,  or  else 
slightly  rotating  it.  After  reduction,  the  same  treats 
ment  must  be  adopted  as  in  the  anteroposterior 
dislocation. 

Dislocation  of  the  semilunar  flbro-carti- 

lag;es. — These  cartilages  may  be  displaced  in  two 
directions,  either  inwards,  towards  the  spine  of  the 
tibia,  or  outwards,  so  that  they  project  beyond  the 
margiu  of  the  tibia.  In  the  first  variety  the  circum- 
ference of  the  cartilage  is  torn  away  from  the  capsule 
of  the  joint  and  is  turned  inwards,  so  as  to  occupy  the 
intercondyloid  notch.  In  the  second  variety  the 
cartilage  is  displaced  away  from  the  centre  of  the  joint, 
so  as  to  project  beyond  the  articular  surface  of  the 
tibia.  There  appears  to  be  some  diflerence  of  opinion 
as  to  whether  the  internal  or  external  cartilage  is 
most  frequently  displaced.  The  accident  is  generally 
caused  by  some  sudden  twist  of  the  leg  or  foot  while 
the  knee  is  flexed.  Thus  a  patient,  while  walkiiag, 
may  strike  his  toe  against  a  stone  or  some  inequality 
in  the  ground,  and  by  this  means  displace  one  of  the 
flbro-cartilages  of  his  knee,    (.^ee  page  256.) 

Symptoms. — The  patient  is  suddenly  seized  with 
an  acute  and  sickening  pain  in  the  knee,  often  so 
severe  as  to  cause  him  to  fall.  The  limb  is  semi- 
flexed, and  he  is  unable  to  extend  it,  any  effort  to  do 
so  being  attended  with  increased  pain.  If  the  carti- 
lage has  been  displaced  away  from  the  spine  of  the 
tibia,  it  may  be  felt  projecting  under  the  skin  ;  but  if 
it  has  been  displaced  inwards,  it  will  not  probabl}'  be 
felt,  though  there  may  be  a  projection  on  one  or  other 
side  of  the  ligamentum  patelltB,  and  a  depression  may 
be  felt  betweeir  the  head  of  the  tibia  and  the  condyle 
of  the  femur.  The  injury  is  usually  followed  by  rapid 
eff'usion  into  the  joint. 

Treatment. — Reduction  may  usually  be  effected 
by  forcible  flexion  of  the  knee  to  its  fullest  extent, 
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and  then,  when  the  patient's  attention  is  directed 
elsewhere,  so  that  tlie  muscles  are  off  their  guard, 
suddenly  extending  the  leg  on  the  thigh.  After  re- 
duction the  knee  must  be  kept  quiet  on  a  splint,  and 
the  synovitis  treated  by  cold.  The  jjatient  should  be 
instructed  always  to  wear  a  knee  cap,  for  the  accident 
having  once  taken  place  is  very  liable  to  recur. 

Dislocation  of  the  head  of  the  tibtila, 
occasionally,  though  rarely,  takes  place.  It  may  be 
dislocated  forwards  or  backwards.  When  the  bone  is 
dislocated  forwards  its  head  is  thrown  on  to  the  an- 
terior surface  of  the  outer  tuberosity  of  the  tibia  ;  in 
the  dislocation  backwai-ds  it  rests  against  the  posterior 
surface  of  the  same  bone. 

The  head  of  the  bone  can  be  felt  in  its  new  position, 
and  this,  together  with  the  alteration  in  the  direction 
of  the  a.xis  of  the  fibula,  at  once  denotes  the  nature  of 
the  injury. 

The  head  of  the  bone  can  generally  be  returned 
to  its  place  by  direct  pressure,  with  the  leg  flexed,  so 
that  the  biceps  is  relaxed.  It  is,  however,  exceedingly 
difficult  to  retain  it  in  position,  and  the  patient  is 
likely  to  recover  with  some  permanent  deformity. 
This  does  not  appear,  however,  to  interfere  much  with 
his  powers  of  ])rogressiom 

Dislocation  of  the  ankle. — The  ankle  joint, 
on  account  of  its  great  exposure  to  injury,  is  frequently 
dislocated  ;  the  dislocation,  in  the  majority  of  instances, 
being  complicated  by  fracture.  The  bones  of  the 
tarsus  may  be  displaced  from  the  tibia  and  tibula  in 
five  different  directions,  viz.  outwards,  inwards,  back- 
wards, forwards,  and  upwards. 

Dislocation  ontwards. — This  variety  of  dis- 
location is  by  far  the  most  common,  and  may  be  com- 
])lcte  or  incoiii])lete.  It  is  always  nccompanied  by 
fracture  of  the  fibula,  and  when  iuconiplote  is  CM,llod 
"Pott's  fracture";  when  completo  it  is  sometimes 


202 


Manual  of  Surgery. 


known  as  "  Dupuytren's  fracture."  The  cause  of  tlie 
accident  is  almost  always  a  fall  on  the  foot,  in  which 
it  is  twisted  outwards. 

In  Pott's  fractJire  tlie  fibula  is  first  broken, 
usually  about  two  or  three  inches  from  its  lower  ex- 
tremity. The  internal  lateral 
ligament  next  gives  way,  or 
else,  what  is  more  common, 
the  internal  malleolus  is  broken 
off,  and  the  astragalus  be- 
comes partially  displaced  from 
the  articular  surface  of  the 
tibia,  undergoing  a  rotation  on 
its  own  horizontal  axis,  so  that 
the  outer  margin  of  its  su|ierior 
surface  rests  against  the  articu- 
lar surface  of  the  tibia. 

Symptoms.  —  There  is 
great  distortion  of  tlie  foot, 
which  is  twisted,  so  that  the 
sole  is  everted.  There  is  a 
marked  projection,  under  the 
skin,  on  the  inner  side  of  the 
foot,  of  the  internal  malleolus 
or  its  fractured  extremity  ;  and 
on  the  outer  side  of  the  leg, 
above  the  external  malleolus,  is 
a  depression,  where  the  two 
fractured  ends  of  the  fibula 
Fig.  48.— Pott's  Fracture.     form  a  retiring  ansrle  with  each 

other.  (.See  page  80.) 
In  the  complete  dislocation  outwards 
(Dupuytren's  fracture)  the  trochlear  surface  of  tlie 
astragalus  is  completely  displaced  to  the  outer  side  of 
the  bones  of  tlie  leg,  and  at  the  same  time  drawn  up- 
wards. The  fibula  is  fractured.  Tliere  is  in  these 
cases  great   increased    breadth   of  the  ankle,  with 
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f5hortening  of  the  limb.  There  is  prominence  of  tlie 
internal  mulleolus  on  the  inner  side  of  the  leg,  and  this 
process  is  sunken  below  its  natui'al  level.  The  outer 
nuiUeolus,  which  is  carried  upwards  with  the  asti-agalus, 
is  prominent,  and  elevated  above  its  natural  level.  The 
whole  foot  is  rotated  outwards.     [See  page  87.) 

Dislocation  of  the  foot  iiiAvards  is  not  nearly 
so  common  as  dislocation  outwards,  and  recpnres 
greater  violence  to  produce  it.  It  is  accompanied 
by  fracture  of  the  tibia,  and  often  of  the  fibula 
also,  and  is  caused  by  a  twist  of  the  foot  in  the  oppo- 
site direction  to  that  which  produces  the  outward 
displacement.  The  dislocation  is  incomplete,  and  con- 
sists in  a  rotation  of  the  astragalus  on  an  antero- 
posterior axis,  through  its  own  centre,  in  the  opposite 
direction  to  the  outward  displacement,  so  tliat  the  sole 
of  the  foot  is  inverted.  The  external  malleolus  projects 
on  the  outer  side  of  the  ankle,  beneath  the  skin,  and 
almost  touches  the  ground.  On  the  inner  side  of  the 
joint  there  is  a  distinct  depi'ession  corresponding  to 
the  fracture  of  the  tibia. 

TrcatincHt. — Reduction  is  generally  easy.  The 
leg  is  to  be  flexed  on  the  thigh  and  the  toes  extended, 
so  as  to  relax  the  muscles  of  the  calf,  and  extension 
made  directly  downwarfls,  combined  with  slight 
lateral  movement.  If  there  should  be  any  difliculty 
it  may  be  advisable  to  divide  the  tendo  Achillis. 
After  reduction  a  pair  of  side  splijits  or  a  junk 
splint  is  generally  all  that  is  necessary  to  maintain 
tlie  parts  in  their  proper  position.  If  there  is  any 
dilficulty  the  .special  treatment  as  recommended  by 
Pott  or  Dupiiyti-en  should  be  ado^itcd. 

1.  PoU'h  inclli.od  consists  in  placing  the  patient 
on  his  injured  side  and  Hexing  the  leg  on  the  tliigh  ; 
an  ordinary  side  s|»lint,  with  the  foot  piece  more 
thickly  pa,dded  th;in  the  rest,  is  applied  to  the  outer 
side  of  the  leg,  and  a  short  .splint  reaching  only  to  the 


204 


Manual  of  Surgery. 


ankle  on  the  inner  side.  The  thickly-padded  foot 
piece  turns  the  foot  inwards. 

2.  Diqmytren's  method  consists  in  applying  a 
single  side  splint  to  the  inner  side  of  the  leg  ;  a  wedge- 
shaped  pad,  with  its  base  downwards,  is  inserted 
between  the  splint  and  the  limb,  its  lower  boi'der 
corresponding  to  the  level  of  the  internal  malleolus. 
The  upjaer  part  of  the  leg  and  the  foot  are  baiidaged 
to  the  s})lint,  and  the  foot  is  thus  dragged  inwards, 
and  the  eversion  overcome. 

Dislocation  backwards  may  be  complete  or 
incomplete.  In  the  former  the  trochlear  surface  of  the 
astragalus  is  thrown  behind  the  lower  end  of  the 
tibia,  which  rests  on  the  neck  of  the  astragalus  and 
scaphoid ;  in  the  latter  the  two  articular  surfaces  do 
not  clear  each  other.  There  is  a  marked  appearance 
of  shortening  of  the  foot.  In  front  of  the  ankle 
is  a  prominent  transverse  ridge,  terminating  in 
an  abrupt  margin.  Behind,  the  heel  is  very  prominent, 
and  the  tendo  Achillis  tense.  The  toes  are  pointed 
downwards. 

Dislocation  forwards  is  not  so  common  as  the 
jirecediug  dislocation,  and  is  generally  incom})]ete, 
the  anterior  margin  of  the  tibio-fibular  arch  resting 
on  the  summit  of  the  articular  surface  of  the  astragalus. 
In  these  cases  there  is  an  apparent  elongation  of  the 
foot ;  the  heel  is  less  prominent  than  natural ;  and  the 
sjjace  in  front  of  the  tendo  Achillis  is  filled  by  a 
hard  swelling,  which  may  be  recognised  as  the  lower 
ends  of  the  tibia  and  hbula.  The  tendo  Achillis  is 
lax,  and  is  not  so  prominent  as  in  the  natural  condi- 
tion of  parts. 

Treatment. — Dislocation  backwai'ds  can  gener- 
ally be  reduced  with  much  greater  facility  than  the 
forward  dislocation.  They  are  both  to  be  reduced 
in  the  same  way  as  the  lateral  dislocations,  with  or 
without  di\  ision  of  the  tendo  Achillis,  according  to 
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the  necessities  of  the  case.  After  reduction  the  limb 
may  be  put  up  in  a  pair  of  side  splints  and  main- 
tained at  rest  for  two  or  thiee  weeks,  when  passive 
motion  must  be  commenced. 

Dislocation  ii|>\vai-<ls. — This  dislocation  con- 
sists in  a  separation  of  the  tibia  and  tibula  at  their 
lower  aiticulation,  and  a  forcing  upwards  of  the 
astragalus  between  the  two  bones.  The  injury 
appears  to  be  always  caused  by  falls  from  a  great 
height  on  to  the  feet ;  from  this  cause  the  ligaments 
connecting  the  lower  end  of  the  tibia  and  fibula  are 
torn,  and  the  force  being  continued,  the  astragalus  is 
jammed  up  between  them. 

There  is  great  widening  of  the  ankle,  the  malleoli 
stand  out  prominently  and  appi-oach  the  level  of  the 
sole  of  the  foot ;  the  relations  of  the  astragalus  are 
obscured,  and  there  is  an  entire  absence  of  motion  in 
the  ankle  joint. 

lieduction  may  bo  accomplished  by  forcible  ex- 
tension, but  in  some  cases  it  has  been  found  impos.sible 
to  move  the  bone  from  the  position  in  which  it  has 
become  wedged.  Eecovery  has,  however,  been  said 
to  have  taken  place  with  a  fairly  serviceable  limb. 

Dislocation  of  the  asti-ag;alns. — The  astra- 
galus is  occasionally  displaced  from  all  its  articu- 
lations in  a  direction  forwards,  backwards,  inwards, 
or  outwards  ;  or  the  bone  may  undei-go  a  very  pecu- 
liar rotation,  either  horizontally,  so  that  the  long  axis 
of  the  bone  is  directed  across  the  joint,  or  it  may  be 
turned  on  its  side,  so  that  the  upyter  and  under  sur- 
faces of  the  bone  look  inwards  and  outwards. 

Dislocation  forwards  is  the  most  common 
form  of  displacement,  the  bone  being  shot  out  for- 
wards from  its  socket  and  generally  undergoing  a 
partial  rotation,  so  that  tlio  head  is  inclined  to  one 
or  other  side.  The  dislocation  may  be  complete 
or  incomplete. 
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The  accident  is  usually  caused  by  a  fall  or  twist 
of  tlie  foot  while  it  is  extended  on  the  leg.  The 
disjilaccd  bone  forms  a  distinct  tumour  upon  the 
instep  ;  in  front  a  rounded  globular  swelling,  which 
under  the  tense  and  stretched  skin  is  readily  recognised 
as  the  head  of  the  astragalus,  and  behind  this  its 
trochlear  surface  forms  a  projection  in  front  of  the 
tibia,  wliich  ap2:)ears  to  be  more  or  less  sunken  and 
shortened. 

Dislocation  baciiwards.— In  rare  iiastances 
the  asti'agalus  may  be  displaced  backwards  from  all  its 
articulations,  the  accident  being  produced  by  twists 
or  strains  of  the  foot  while  in  a  condition  of  flexion. 
In  these  cases  the  most  mai'ked  sign  is  the  presence  of 
a  hard  prominence  just  above  the  heel,  between  the 
tenilo  Achillis  and  the  malleoli;  the  foot  is  appa- 
rently shortened,  and  there  is  a  prominence  of  the 
tibia  in  front. 

Lateral  dislocations  are,  if  complete,  always 
compovuid,  and  are  generally,  but  not  always,  accom- 
panied by  fracture  of  one  or  the  other  malleolus. 
When  the  astragalus  is  thrown  outwards  the  foot  is 
displaced  inwards,  with  great  jDrojection  of  the  ex- 
ternal malleolus  ;  when  the  bone  is  dis})lacecl  inwards 
the  position  of  the  foot  is  reversed. 

Version  of  the  astragalus.— This  consists  in 
a  rotation  of  the  bone  either  on  a  horizontal  or 
vertical  axis,  and  is  produced  by  violent  strains  or 
twists  of  the  foot,  while  it  is  in  a  position  of  neither 
extreme  flexion  or  extension.  The  diagnosis  of  the 
injury  is  involved  in  considerable  obscurity,  and  is 
generally  to  be  made  by  negative,  rather  than  any 
])ositive  signs.  Thus  the  history  of  the  accident, 
the  loss  of  motion  at  the  ankle,  and  evident  severe 
injury,  witliout  any  marked  disjilacement  or  pro- 
minence of  the  astragalus,  may  leatl  to  a  conjec- 
tural diagnosis. 
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Ti-ca(iiicnt.— In  all  the  vai-ioiis  fovnis  of  disloca- 
tion of  the  astragalus,  an  attempt  must  be  made  to 
elFcct  reduction  by  steady  traction  of  the  foot,  with 
the  kuee  bent,  and  the  patient  fully  under  the 
intluence  of  an  anresthetic.  If  this  should  fail  the 
tendo  Achillis,  and  any  other  tendon  which  may  be 
felt  on  the  stretch,  should  be  divided,  and  the 
attempt  renewed.  Failing  this  the  limb  must  be 
put  up  in  some  apparatus  and  the  issue  of  the  case 
awaited.  If,  as  often  happens,  sloughing  of  the  tense 
skin  over  the  bone 
takes  place,  the 
astragalus  should 
be  at  once  re- 
moved, by  an  in- 
cision running 
parallel  to  the  ten- 
dons. If  no  slough- 
ing  takes  place  the 
patient  may  re- 
cover with  a  fairly 
useful  limb. 

Siil>astrag;a- 
1  o  i  d  (1  i  s  1  o  c  a- 
tion.— This  form 
of  dislocation  con- 
sists in  a  displace- 
ment of  the  rest  Fig.  49.— Subastragaloid  Di.sloeation. 
of  the  Vjones  of  the 

tarsus  from  the  astragalus,  this  bone  remaining  in 
its  proper  position  in  the  tibio-iil)ular  mortise. 
These  dislocations  arc  described  as  taking  place  in 
four  directions  :  l)iickwards,  forwards,  inwards,  and 
outwards.  Of  these,  the  dislocation  backwards  is 
much  the  most  common.  Tliey  are  generally  pro- 
duced by  violent  strains  or  twists  of  the  foot,  nmch  in 
the  same  way  as  the  other  dislocations  about  the 
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astragalus ;  but  in  consequence  of  tlie  greatest  strain 
being  thrown  on  the  ligaments  which  connect  the 
bone  to  the  scaphoid  and  os  calcis,  they  give  way  first, 
and  the  subastragaloid  dislocation  results,  the  ankle 
joint  remaining  intact. 

In  the  dislocation  backwards  thei'e  is  generally 
some  twisting  of  the  foot  as  well,  so  that  the  bones  of 
the  tarsus  are  displaced  outwards  or  inwards,  as  well 
as  backwards,  and  the  head  of  the  astragalus  rests 
either  on  the  outer  or  the  inner  side  of  the  scaphoid, 
where  it  forms  a  globular  swelling,  which  can  readily 
be  recognised  as  the  head  of  the  bone  under  the 
tightly  stretched  skin  over  it.  When  tlie  bones  of 
the  tar.sxis  are  dislocated  backwards  and  outwards,  the 
foot  is  everted,  so  that  the  sole  is  directed  more  or 
less  outwards.  The  inner  malleolus  is  jjrominent  and 
well  mai'ked  under  the  skin,  and  the  outer  malleolus 
buried,  the  os  calcis  projecting  beyond  it.  In  the 
dislocation  backwards  and  inwards  the  position  of  the 
foot  is  reversed  ;  it  is  inverted,  the  sole  looking 
inwards,  the  outer  malleolus  is  prominent,  and  t)ie 
inner  one  buried.  The  diagnosis  of  this  injury  from 
dislocation  of  the  astragalus  may  be  made  by  ob- 
serving the  unaltered  relation  of  the  malleoli  to  the 
astragalus,  and  by  the  recognition  of  the  fact  that 
there  is  no  shortening  such  as  takes  place  in  complete 
dislocation  of  the  astragalus,  from  approximation  of  the 
os  calcis  to  the  tibio-fibular  arch,  and  that  a  certain 
amount  of  motion  is  permitted  in  the  ankle  joint. 

Treatment.— There  is  sometimes  the  greatest 
difficulty,  in  tliese  cases,  in  effecting  reduction  ;  this 
has  been  ascribed  to  various  causes  :  to  tlie  hitching  of 
the  tibial  tendons  round  the  neck  of  the  bone  ;  to  the 
sharp  posterior  margin  of  the  under  surface  of  the 
astragalus  being  lodged  in  the  interosseous  groove  of 
tlie  OS  calcis  ;  to  the  under  surface  of  the  neck  of  the 
astragalus  being  wedged  against  the  sharp  posterior 
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margin  of  the  dorsal  surface  of  the  scaphoid  ;  and 
lastly,  to  fracture  of  the  astragalus,  the  bi'oken 
portion  of  bone  preventing  reduction.  The  manner 
in  which  extension  should  be  made  in  these  cases  is 
by  pulling  the  foot  forwards,  at  the  same  time  that  the 
sui'geon,  by  phxcing  his  knee  against  the  front  of  the 
lower  part  of  the 
tibia,  presses  the 
bones  of  the  leg,  and 
with  them  the  astra- 
galus, backwards. 
The  tendo  Achillis, 
or  other  tendons,  if 
tense,  may  require 
division  ;  and  failing 
all  eflbrts  at  reduc- 
tion, the  same  treat- 
ment must  be  adopted 
in  these  cases  as  was 
recommended  in  those 
of  dislocation  of  the 
astragalus. 

The  otiier  tarsal 

bones  may  occasion-       Pis.  so.— Subastragaloid  Dislocation, 
ally     be  displaced 

from  each  otlier  ;  one  of  the  most  common  forms  is 
the  "  medio-tarsal  "  dislocation,  wliere  tlie  anterior 
tarsal  bones  are  dis|)laced  from  the  calcaneum  and 
astragalus.  Or  single  bones  may  be  dislocated  ;  tlie 
03  calcis,  the  scaphoid,  or  tlie  internid  cuiKuform. 
The  cuboid  is  .said  to  be  never  displnced  alone.  Ex- 
tension, combined  with  jjrcssuic  on  Mic  |ii-()iiiinent 
bone,  will  g(^uerally  succ(!cd  in  cll'crl  ini;-  ri'diicl  ion. 

Dislocation    of    the    iiK'lalarmal   I>oim>s  and 
ph:il:in;;os  occasionally  takes  place,  but  tliey  present 
nothing  of  a  special  character  cither  as  regards  their 
nature  or  treatment, 
o— 21 
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IV.    DISEASES  OF  JOINTS. 

Howard  Marsh. 

Synovitis. 

Inflammation  of  the  synovial  membrane  of  tbe 
joints  may  occur  in  a  variety  of  forms.  Thus,  it  may 
be,  as  to  its  intensity,  acute,  subacute,  or  chronic ;  as 
to  its  products,  serous  or  purulent ;  while  as  to  its 
cause,  it  may  be  local  when  dependent  on  some 
mechanical  injury  or  over-exertion ;  or  general  (or, 
as  it  is  vaguely  termed  constitutional)  when  due  to 
struma,  rheumatism,  pyemia,  etc.  Although  acute 
and  chronic  synovitis  merge  insensibly  into  each  other, 
through  the  various  grades  of  the  subacute  form,  they 
yet,  when  typical  examples  are  selected,  present  a 
strong  contrast,  alike  in  respect  to  their  morbid 
anatomy,  their  symptoms,  and  their  results. 

Acute  synovitis. — For  thd  purposes  of  descrip- 
tion it  will  be  convenient  to  select  an  instance  in  wliich 
the  affection  has  been  produced  by  local  injury  such  as 
a  severe  wrench.  Tlie  changes  that  take  place  are  in  all 
respects  analogous  to  those  met  with  in  inflammation  of 
any  of  the  connective  tissues.  The  membrane  becomes 
vividly  injected  with  blood,  so  that  its  surface  presents 
a  bi'ight  red  appearance,  involving  especially  the 
various  folds  and  processes,  whose  colour  forms  a 
striking  contrast  with  the  pearly  whiteness  of  the  arti- 
cular cartilage ;  while  here  and  there  are  to  be  seen 
minute  petechial  specks,  or  larger  extravasations  of 
blood  which  has  escaped  from  over-distended  vessels. 
Becoming  rapidly  loaded  with  exudation  products,  the 
membrane  is  rendered  velvety  and  succulent,  and  so 
swollen  that  it  overlaj^s  and  obscures  the  borders  of 
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the  recesses  of  the  joint.  At  the  same  time,  the  syno- 
vial fluid  rapidly  increases  in  quantity,  and  becomes 
cliaro-ed  with  inflammatory  products,  so  that  the 
articular  cavity  becomes  distended.  The  fluid  is  at  first 
clear,  but  is  afterwards  mixed  with  leucocytes  and  flakes 
of  tibrine  which  give  it  a  cloudy  appearance  ;  and 
commonly  also  with  a  small  admixture  of  extravasated 
blood.  Having  advanced  to  this  stage,  when  all  its 
characteristic  features  as  an  acute  inflammation  have 
been  develojjed,  synovitis,  under  the  influence  of 
treatment,  may  subside,  and  undergo  resolution ;  cell 
proliferation  ceases,  exudation  products  are  absorbed, 
the  blood-vessels  regain  their  normal  calibre,  and  the 
membrane  recovers  its  natural  appearance.  In  other 
cases,  however,  which  from  the  first  are  more  severe, 
or  in  •which  appropriate  treatment  is  not  brought 
to  bear,  tiie  synovial  fluid  is  rendered  turbid  and 
milky  by  cell  exudation,  and  is  soon  converted  into 
completely  foi-med  pus.  Sliould  pus  thus  resulting  be 
evacuated  early,  under  safeguards  against  septic  infec- 
tion, repair  may  occur,  and  the  membrane  gi'adually 
return,  in  part  or  altogether,  to  its  normal  condition. 
In  many  instances,  however,  an  aciite  purulent 
synovitis  passes  on  to  destructive  changes,  involving 
the  nuimbrane  itself,  the  ligaments,  and  articular 
cartilages,  and  even  to  some  extent  the  ends  of  the 
bones  forming  the  joint,  so  tluit  a  general  arthritis  is 
established  (page  23.5). 

In  sttbaculG  synovitis,  changes  similar  to  those 
described  as  occurring  in  the  early  .stage  of  the  acute 
form  an;  incst  with.  They  are,  however,  less  marked, 
and  of  lower  intensity. 

In  rlii-oiiic,  synovitis,  wliether  (<-/)  primary  and 
induced  liy  kouk;  local  cause  too  mild  in  its  action  to 
excite  acute  inflammation,  or  (A)  remaining  after  acute 
inflammation  ha.s  subsided,  the  synovial  membrane  is 
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unduly  vascular  (often  rather  fi-om  venous  congestion 
than  from  active  arterial  injection,  such  as  is  pi'esentin 
the  acute  form),  swollen,  and  succulent,  and  loaded  with 
exudation  products,  which,  as  the  case  proceeds,  may 
either  undergo  development  into  fibrous  tissue,  so 
that  the  membrane  becomes  thickened  and  indurated, 
or  pass  into  a  state  of  fatty  or  "  pulpy  "  degeneration. 
The  amount  of  fluid  in  the  articular  '^cavity  may 
be  but  little  inci'eased  ;  but  generally  it  is  iia  con- 
siderable excess,  so  that  the  synovial  membrane 
is  distended.  The  fluid  is  largely  diluted  with  serum, 
and  often  highly  albuminous,  but  as  it  contains  few 
exudation  cells,  or  flakes  of  fibrine,  it  is  either  only 
•slightly  oijalescent,  or  remains  quite  cleai".  Although 
often  prolonged  over  consideral)le  periods,  chronic 
synovitis  usually  at  length  undergoes  resolution,  and 
the  changes  above  described  are  slowly  repaired  ;  fluid 
is  absorbed,  swelling  subsides,  and  tlae  tissues  return 
to  their  normal  degree  of  vascularity. 

The  syinpto'MS  of  acute  synovitis  are  pain,  of  a 
tense,  bursting,  or  burning  character,  worse  at  night, 
and  aggravated  by  the  slightest  movement  of  the 
joint,  but  generally  not  associated  with  those  spas- 
modic startings  of  the  limb  which  occur  when  the 
deeper  structxires  are  affected  ;  swelling,  which,  as 
it  is  due  mainly  to  effusion  into,  and  as  it  takes 
the  shape  of,  the  synovial  membrane,  is  very  charac- 
teristic ;  in  A'ery  acute  cases  swelling  is  due  in 
2Dart  also  to  eflusion  into  the  soft  structures  around 
the  joint ;  heat  detected  when  the  hand  is  lightly 
placed  on  the  surface,  tenderness  on  pressui'e,  and  in 
severe  cases,  afaint  surface  blush.  The  joint  is  somewhat 
flexed,  and  is  kept  in  the  position  of  greatest  ease,  so 
that  the  capsule  and  ligamentous  structures  are  relaxeil. 
Muscular  atrophy,  detected  on  measurement,  is 
generally  present  early  in  the  case,  and  sometimes  is 
well  marked  even  in  a  few  days.    These  various 


Synovitis. 


213 


symptoms,  after  persisting  for  a  time,  may  gradually 
sul)si(le,  and  recovery  may  take  place,  the  usual 
result  when  appropriate  treatment  has  been  adopted. 
The  aflection,  however,  is  very  apt  to  be  prolonged 
into  the  chronic  stage. 

Treatiiieiiit. — The  first  step  in  the  treatment  of 
acute  synovitis  must  always  consist  in  placing  the 
articulation  at  complete  rest.  This,  in  the  joints 
of  the  upper  extremity,  is  effected  by  means  of 
well-titting  si)lints ;  while,  when  the  joints  of  the 
lower  e.vtreaiity  are  involved,  not  only  must  splints 
be  used,  but  the  patient  must  be  confined  to  the 
horizontal  posture.  The  position  of  the  joint  is  a 
matter  of  great  importance.  It  must  be  borne  in  mind 
that  the  attack  may,  through  the  formation  of  adhe- 
sions, leave  the  articulation  fixed  ;  and  also  that,  as  the 
result  of  softening  of  the  ligaments,  and  reflex  spasm  of 
some  of  the  surrounding  muscles,  there  is  a  marked  ten- 
dency, especially  in  the  hip  and  knee,  to  the  production 
of  defoi-mity.  The  joint  must,  therefore,  be  very  gently 
brought  into  a  position  in  which,  should  it  be  left  stiff, 
it  may  still  be  useful  To  effect  this,  and  while  splints 
are  being  applied,  an  anffisthetic  may,  particularly  in 
children,  be  used  with  advantage,  both  to  produce 
muscular  relaxation  and  to  save  pain.  Subsequently 
care  must  be  taken  that  no  deformity  is  allowed  to 
occur.  Other  means  to  be  adojjted  vary  with  the 
case.  At  the  present  day  leeches  are  seldom  em- 
ployed, nor  are  they  often  required ;  yet  when  the  in- 
tlaiiunatory  process  is  very  acute,  and  sudden  in  its 
onset  in  strong  adults,  tlie  application  of  eight  or  ten 
leeches  has  a  very  markedly  beneficial  result.  Much 
reli(!f  also  is  obtained  by  cold  evaporating  lotions,  the 
application  of  an  ice  bag,  or  by  irrigation  with  iced 
water.  Should  the  synovial  cavity  become  rapidly 
distended,  the  fluid  may  be  drawn  off  with  the 
aspirator,    the   utmost   care    being  taken  to  avoid 
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tlie  enti'ance  of  septic  matter.  The  removal  even 
of  three  or  four  drachms  from  the  kuee  joint 
will  often  give  great  and  permanent  I'elief.  Should 
the  case  be  seen  at  its  very  commencement,  or 
in  the  first  few  hours  after  the  attack  has  set  in,  the 
inflammatory  process  may  sometimes  be  checked  by 
the  application  of  a  Martin's  indiarubber  bandage, 
which  sliould,  however,  not  be  put  on  tiglitly.  This 
method  is  appropriate  in  instances  in  whicli  synovitis 
has  been  produced  by  a  sprain,  or  wrench,  particularly 
in  such  joints  as  the  ankle  and  the  elbow. 

Adequately  treated,  acute  synovitis  usually  subsides 
in  tlie  course  of  from  three  to  eight  or  ten  days,  and  re- 
covery gradually  takes  place.  In  some  instances,  how- 
ever, the  affection  runs  on  to  suppuration  ;  a  result 
indicated  by  an  increase  of  pain  and  swelling,  tlie 
appearance  of  a  distinct  blush  on  the  surface,  and  the 
presence  of  oedema  of  the  soft  parts  around  the  joint ; 
by  rise  of  temperature  to  101°  to  104°,  often  by  the  oc- 
cm-rence  of  a  rigor ;  and  by  an  increase  of  the  symptoms 
of  general  illness,  the  patient  being  restless,  and  unable 
to  sleep  or  take  food,  and  showing  rapid  loss  of  flesh  and 
strength.  The  treatment  necessary  under  these  circum- 
stances is  that  laid  down  for  acute  arthritis  (page  237). 

Subacute  and  chronic  synovitis. — As  in  the  acute 
form,  tlie  joint  must  be  kept  at  complete  rest. 
Small  blisters  are  often  useful.  They  should  be 
ap)i]ied  in  a  series  of  three  or  four;  one  healing 
before  the  next  is  put  on.  In  tedious  cases  tlie  blis- 
tei'ing  may  be  continued  for  three  or  four  weeks, 
or  may  be  superseded  in  adults  by  the  application  of 
the  bcnzolino  cautery.  If  the  joint  still  contains  fluid, 
or  if  tliickening  of  the  synovial  membrane  remains, 
uniform  pi-essure  by  means  of  the  indiarubber  bandage, 
carefully  adjusted  twice  or  three  times  a  day,  shouUl 
be  used.  Under  this  ap]ilication  swelling  will  often 
conijih^tcil}-  disa]ipcar  in  the  course  of  a  very  few  days. 
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•  Should  this  plan  fail,  the  joint  may  be  covered  with 
the  iinguentum  liydrargyri  or  the  unguentum  hy- 
drargyri  compositum  spread  on  lint,  and  over  this  the 
eliistic  bandage  maybe  adjusted.  Rest  must  be  main- 
tained as  long  as  there  is  heat  or  pain  in  the  joint ;  or 
wliile  citlier  of  these  symptoms  or  any  increase  of 
stiti'ness  is  produced  by  tentative  exercise.  Later,^-^y^ 
the  joint  may  be  douclied  with  hot  salt  water  and 
rubbed  with  stimulating  liniments,  and  passive  move- 
ments (provided  they  do  not  produce  swelling,  heat, 
or  stiffness,  that  does  not  quickly  subside)  may 
be  wsed.  In  some  instances  the  joint  remains  dis- 
tended with  a  large  quantity  of  fluid,  constituting  one 
of  the  forms  of  hydrops  articuli.  The  treatment  of 
this  condition  is  described  at  page  233. 

Rlicuiiiatic  synovitis. — The  morbid  anatomy 
of  rheumatic  synovitis  corresponds  closely  with  that  of 
simple  synovitis  of  a  like  grade  of  severity.  The  in- 
flammatory process,  however,  often  extends  more  widely, 
and  involves  the  sub.synovial  and  periarticular  tissues. 
The  cartilages,  in  severe  cases,  are  swollen  or  even  eroded, 
and  the  ligaments  are  intlamed  and  softened.  Suppu- 
ration, though  it  is  very  rare,  does  occa.sionally  take 
place.  The  characters  of  the  synovial  fluid  vary  with 
the  intensity  of  the  case.  Generally,  it  resembles 
that  of  simple  synovitis,  except  that  it  is  more  rich  in 
fibrine.  Rheumatic  synovitis  usually  ends  in  reso- 
lution in  the  course  of  from  three  or  four  days  to  a 
fortnight.  Not  rai'cly,  however,  when  inflammation 
has  extended  to  the  ligaments  and  periarticular  tissues 
much  stiffness  inay  remain  ;  or  even  a  true  fibrous 
ankylosis  may  take  place;,  rcndeiing  the  joint  perma- 
nently fixed.  In  the  subacute  and  chronic  forms  of 
the  disease  the  tendency  is  towards  the  organisation 

^  of  tlie  inflammatory  ])i'oducts,  and  it  is  to  the  con- 
traction of  this  newly-formed  fibrous  tissue  in  the 
tiiickencd  CJipsular  and  other  ligamciiLs,  and  in  the 
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periarticulai"  tissues,  that  the  stiffness  of  the  joint  so 
frequently  naeb  with  is  due. 

Sj/uiptoms. — Acute  articular  rheumatism  is  cha- 
racterised mainly  by  the  suddenness  of  its  onset 
and  the  severity  of  the  local  symptoms.  The  joint 
becomes  rapidly  swollen  from  effusion  into  the  syno- 
vial cavity  and  perisynovial  tissues.  The  surface 
temperature  is  raised  to  100°  or  104:°  ;  the  skin  over 
che  joint  is  exq\iisitely  sensitive,  and  often  pi-esents 
a  distinct  Hush,  and  movement  is  extremely  painful. 
There  is,  however,  in  the  condition  of  the  joint  itself, 
nothing  conclusive  as  to  the  nature  of  the  case. 

Diagnosis  turns  on  collateral  circumstances  :  the 
absence  of  injury;  the  sudden  develojiment  of  the  afiec- 
tion  after  a  chill ;  the  history  of  previous  attacks  of  a 
similar  character  ;  the  presence  of  acid  sweats ;  the 
coincident  occui'rence  of  rheumatism  in  other  jDarts  : 
while  should  any  doubt  at  first  exist,  this  is  often  soon 
cleared  up  by  the  ajipearance  of  the  disease  in  some 
other  joint. 

Acute  rheumatism  difiers  from  amte  govt  in  the 
fact  that  it  may  occur  at  any  age  after  early  infancy, 
whereas  gout  is  most  common  between  forty  and  sixty  ; 
that  in  gout  the  symptoms,  especially  the  jiain,  are  more 
intermittent  or  paroxysmal,  often  entirely  disappearing 
during  the  day,  and  returning  with  agonising  intensity 
during  tlje  night ;  in  gout,  too,  the  joint  is  nuich  more 
red  and  sensitive,  and  the  pain  much  more  violent. 
In  gout  the  general  health  is  little  disturbed,  and  the 
])ulsc  and  temperature  are  but  little  above  the  normal. 
In  tlie  majority  of  instances  the  tirst  attack  of  gout 
afl'ects  the  great  toe,  while  in  subsequent  attacks  the 
history  that  the  great  toe  joint  has  been  involved  may 
be  taken  as  a  strong  presumption  as  to  the  gouty 
nature  of  tlie  affection.  The  presence  of  deposits  of 
ui-ate  of  soda  either  in  the  ears  or  tlie  linger  joints  will 
also  be  highly  important  evidence  of  gout,  while  the 
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examination  of  the  blood  for  uric  acid  would,  if  it 
were,  thought  advisable,  still  further  assist  in  diagnosis. 

Treatment. — Much  of  the  sufl'ering  attending 
acute  rheumatism  is  due  to  the  dragging  weight  of  the 
limb,  and  great  relief  is  often  afforded  by  supporting 
the  joint  upon  a  splint.  A  splint  is  also  advisable,  since 
it  keeps  the  joint  in  a  satisfactory  position  and  pre- 
vents deformity  (to  which  there  is  sometimes  a  strong 
tendency  in  cases  in  which  the  ligaments  are  inflamed 
and  softened),  which  might  subsequently  lead  to  serious 
I'esults.  The  joint  should  be  covered  with  lint  soaked 
in  belladonna  liniment  or  lead  and  opium  lotion  ;  or  be 
sprinkled  over  with  a  solution  of  atropine  and  morphia, 
and  wrapped  in  cotton  wool.  The  plan  of  freely 
blistering  the  joint,  as  advised  by  Dr.  Herbert  Davies, 
sometimes  gives  speedy  relief.  Experience,  no  doubt, 
shows  that  the  aspiration  of  a  joint  that  has  suddenly 
become  tensely  distended  gives  great  relief,  but  the 
operation  cannot  be  said  to  be  free  from  risk,  and 
caimot  be  regarded  as  desirable  in  these  cases. 
Should  the  extremely  rare  event  of  suppuration 
occur  the  case  mu.st  be  treated  as  described  at 
page  237.  In  severe  attacks  aHecting  the  knee  and 
the  wrist,  there  is  a  formidable  tendency,  as  the 
result  of  softening  of  the  ligaments  and  reflex 
muscular  spasm,  to  displacement  and  distortion. 
Should  this  result  be  threatened,  no  time  should 
be  lost  in  su]iporting  the  joint  by  the  application  of 
etKcient  splints. 

Clii'oiiic  i-liniiiinlic  8yiiovili«i>. — In  this  con- 
dition (often  left  after  the  acute  form  has  subsided) 
the  atl'ected  joint  remains  enlarged,  tender  on  pressure, 
jiainful  on  movement  or  when  the  part  is  warm  in 
bed,  and  so  stiff"  and  weak  that  the  patient  cannot  lift 
any  object,  or  bear  any  weight  on  the  limb.  Usually 
.several  joints  are  afl'ected  ;  the  knee,  shoulder,  and 
tlie  small  joints  of  the  Angers  are  most  often,  the  hip, 
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perhaps,  the  most  seldom  attacked.  The  affection  is 
very  erratic,  often  changing  from  joint  to  joint,  and 
vai'ying  in  its  severity  with  the  weatlier,  temperature, 
degree  of  damp,  etc.,  and  especially  with  the  patient's 
general  health.  The  disease  may  last  for  many  weeks  or 
even  months,  while  in  some  cases  the  joints  ai'e  left  jier- 
manently  weak,  stiff,  and  jDainful.  In  some  cases  the 
disease  assumes,  from  the  first,  a  chronic  and  insidious 
form,  attended  with  pain,  Aveakness,  and  stiffness,  and 
with  creaking  and  grating ;  and  goes  on  to  changes  in- 
volving the  cartilages  and  articular  ends  of  the  bones, 
the  former  becoming  tibrillated  and  worn  away ;  the 
latter  eburnated  and  "  lipped  "  at  their  articular  mar- 
gins. In  a  third  gi'oup  so  much  effusion  occurs  into 
the  synovial  cavity  as  to  constitute  one  of  the  vai'ie- 
ties  of  hydrops  articuli  (page  232). 

Treatment. — Ilheumatic  subjects  should  wear 
flannel  underclothing  in  warm  as  well  as  in  cold 
weather,  so  that  a  uniform  temperature  of  the  surface 
is  maintained,  and  any  joint  that  is  affected  should  be 
enclosed  with  a  woollen  knee  cap  or  similar  covering. 
Though  fatigue  must  be  avoided,  the  patient  should  be 
advised  to  keep  the  joint  in  gentle  exercise  (except 
during  sharp  attacks),  for  a  fixed  condition  of  the  articu- 
lation certainly  increases  the  tendency  to  stiffness.  It  is 
a  good  plan  to  direct  tlie  patient  to  practise  the  carrying 
of  the  limb  thi'ough  its  full  range  of  movement,  or  to 
have  gentle  passive  movement  regularly  performed. 
Local  treatment  consists  in  douching  and  bathing 
the  joint  with  the  hottest  water  that  can  be  borne 
without  pain,  and  in  the  use  of  the  hot  vapour  bath 
and  of  sham])ooing.  For  the  management  of  cases  in 
which  tlie  joint  is  distcuded  with  fluid  see  page  233. 

When  joints  are  the  seat  of  long-standing  rheu- 
matism, relief  is  often  olitaincd  by  sti-apj)ing  witli  soap 
])laistor  or  the  cmplastrum  animoniaci  cum  hydrargyro. 
'J"hc  continuous  electric  current,  in  a  mild  form,  is 
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sometimes  very  iiseful,  both  in  the  relief  of  pain  and 
in  arresting  atrophy  of  the  surrounding  muscles. 

General  treatment  comprises  the  use  of  alkalies  (bi- 
carbonate or  citrate  of  potash),  with  bark  or  some 
bitter  tonic,  if  tlie  patient'  is  in  weak  health.  In 
anasmic  cases,  quinine  and  iron  should  be  given. 

Potassium  iodide,  in  small  doses,  combined  with 
an  alkali,  is  often  beneficial.  Free  excretion,  both  by 
the  bowels  and  kidneys,  should  be  promoted  by  the  use 
of  aperient  mineral  waters  (of  which,  probably,  the 
Hunyadi  Jjlnos  is  the  best),  and  of  diluent  drinks.  A 
damj)  climate  should  be  avoided.  Great  benefit  is 
obtained  from  residence  at  such  of  the  health  resorts 
as  are  placed  at  a  considerable  level  above  the  sea, 
and  at  which  hot  baths,  douching,  and  shampooing, 
can  be  obtained.  The  most  suitable  are  Buxton  and 
Harrogate  in  England  ;  and,  on  the  Continent,  Aix-les- 
Bains,  Baden,  and  Wildbad. 

Ciroiit. — Gout  is  a  constitutional  affection,  one  of 
the  main  lesions  of  which  consists  of  an  inflammation 
of  the  joints,  associated  with  tlie  deposit  of  urate  of 
soda.  The  morbid  anatomy  of  the  disease,  so  far  as  it 
involves  the  joints,  Ls  briefly  the  following  : 

During  an  acute  attack  the  synovial  membrane 
presents  the  appearances  met  with  in  simple  acute 
synovitis,  as  to  increased  vascularity  and  swelling ; 
while  the  fluid  is  increased  in  quantity,  and  rendered 
turbid  })y  cell  exudation.  The  articular  cartilages  be- 
come inflamed,  and  microscopic  examination  shows 
abundant  cell  proliferation,  and  a  tendency  to  fibrilla- 
tion of  the  matrix  ;  wliile  both  on  tlie  surface  and  in 
the  substance  of  the  cartilage,  csjiecially  in  tlic  cen- 
tral or  deeper  part.s,  a  white  deposit  of  urate  of  soda 
takes  place. 

In  cnsca  of  long  standing  the  cartilage  is  eroi](!d  and 
worn  away,  and  tlio  articular  ends  of  the  bones  are 
more  or  less  exposed.    These,  as  the  disease  ad\  anceH, 
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become  invaded  with  the  deposit  of  urate  of  soda, 
and  tlie  seat  of  chronic  iiitlammatory  changes.  A 
simihxr  deposit,  followed  by  inflammation,  progresses 
in  the  synovial  membrane,  ligaments,  and  in  the  peri- 
articular structures.  Ankylosis,  though  it  is  very  i-are, 
occasionally  takes  place.  Much  more  commonly,  how- 
ever, loss  of  movement  is  due  to  alteration  in  the  shajje 
of  the  articular  ends  of  the  bones,  and  to  degenera- 
tive changes  involving  the  synovial  membrane,  liga- 
ments, and  other  soft  structures,  in  and  around  the 
joint.  Most  pathologists  hold  that  the  phenomena  of 
gout  are  origin.dly  due  to  an  increase  in  the  amount 
of  uric  acid  in  the  blood  ;  and  it  is  believed,  so  far  as 
the  joints  are  concerned,  that  this  substance  is  de- 
posited, in  combination  with  soda,  in  the  form  of  the 
urate,  and,  by  its  presence  in  the  tissues,  induces  the 
inflammatory  outbreaks  observed  in  this  affection. 

Symptoms. — Gout  attacks  the  joints  in  two  main 
forms,  the  acute  and  the  chronic,  connected  with  each 
other  by  numerous  intervening  gradations.  In  a 
typical  example  of  the  acute  foi'm,  a  patient  who  has 
gone  to  bed  in  apparently  good  health  is  awoke  with 
shai'p  pain  in  tlie  metatarso-phalangeal  joint  of  the  great 
toe.  He  feels  chilly,  or  even  has  a  distinct  shivering 
fit  succeeded  by  free  perspiration.  Pain,  which  is  of  a 
boring  or  Avrenching  character,  increases  till  it  reaches 
an  unbearable  intensity.  The  toe  is  swollen  and  stiff, 
and  the  skin  exquisitely  sensitive  and  bright  red,  and 
marked  Avith  distended  veins.  The  surface  pits  on 
pressure,  and  oedema  extends  for  some  distance  over 
the  adjacent  part  of  the  foot.  Towards  morning 
swelling  increases,  and  pain  becomes  less  intense ; 
and  the  day  is  passed  in  comjiarative  ease.  During 
the  following  night,  however,  all  the  symptoms  retui-n, 
with  even  more  than  their  former  severity,  and  the 
patient  is  feverish,  restless,  and  distressed  ;  but  in 
a  few  hours  persjoiratiou  comes  on  and  he  is  able 
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to  sleep  ;  and  on  waking  lie  f:ntls  that  the  swelling, 
redness,  and  other  symptoms  have  to  a  great  extent 
disappeared.  These  chai'acteristic  exacerbations  by 
niglit  and  remissions  during  the  day  continue  for  three 
or  four  days,  and  then  the  affection  subsides,  and  is 
followed  by  desquamation  of  the  skin,  and  often  by 
very  troublesome  itching.  Sui)puration  has  been  met 
with,  but  is  extremely  rare.  The  ball  of  the  great  toe 
is,  in  a  large  proisortion  of  instances  of  typical  gout,  the 
first  joint  to  sufler  ;  but  this  is  not  always  the  case,  and 
either  the  knee,  elbow,  wrist,  or  the  small  finger  joints 
may  be  the  seat  of  the  original  attack.  Frequently, 
as  gout  subsides  in  one  joint,  it  appears  in  the  corre- 
sponding joint  of  the  opposite  limb.  All  the  articvda- 
tions,  including  those  of  the  lingers  and  toes,  are  liable 
to  be  affected,  but  the  shoulder  and  hip  usually  escajoe. 

In  weakly  and  ana;mic  persons,  especially  in  women, 
gout  occurs  in  a  less  violent  form,  and  all  the  symp- 
toms mentioned  above  ai'e  subacute.  The  affection  is 
often  very  persistent,  ajid  leaves  tlie  joints  in  a  very 
weak  and  crippled  condition.  Complete  ankylosis, 
though  rare,  is  occasionally  met  with.  An  attack  of 
gout  may  Ije  induced  by  a  variety  of  causes ;  by  er- 
roneous diet,  particularly  by  the  free  use  of  malt  liquors 
or  wine,  especially  where  the  different  kinds  are  mixed ; 
excessive  fatigue,  mental  anxiety  or  excitement,  ex- 
ternal injury,  such  as  a  fall  or  even  a  slight  sprain,  or 
a  surgical  o^x^ation  ;  I  have  seen  it  follow  vaccination 
performed  on  a  patient  who  was  a  little  over  fifty 
years  of  age.  When  the  acute  merges  into  tlie  chronic 
form  the  sci/Aires  grow  less  acute  l)ut  more  prolonged, 
and  of  more  frequent  occurrence  ;  and  involve  a  larger 
juimber  of  joints,  which  become  weak,  still',  painful,  and 
distorted,  and  not  rarely,  particularly  the  joints  of  the 
hand,  the  seats  of  deposits  of  urate  of  soda  forming 
'  tophi  '  or  chalk  stones.  When  these  are  largo  they 
often  produce  suppuration,  leading  to  ulceration  of  the 
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skin  and  the  prolonged  dischai-ge  of  saiiious  pus,  loaded 
with  urates  in  the  form  of  chalky  material.  In  some 
instances  several  of  these  abscesses  form  in  the  same 
hand,  and,  though  causing  little  disturbance,  remain 
open  for  many  months.  In  chronic  gout  the  general 
health  is  much  impaired,  and  the  patient  becomes  pale, 
thin,  and  cachectic. 

Diagnosis.- — As  special  remedies  are  called  for 
it  is  a  matter  of  great  importance  to  recognise  gout 
without  delay  when  it  attacks  the  joints.  The  fol- 
lowing are  the  main  points  to  take  into  considera- 
tion. The  question  whether  the  disease  has  occurred 
in  other  members  of  the  family,  or  whether  the  patient 
has  already  sufl'ered  from  the  disease.  The  patient's 
age.  Gout  is  very  i-are  before  puberty,  and  does 
not  usually  occur  before  thirty  or  forty  ;  but  after 
this  period  it  is  conunon,  up  to  very  old  age.  The 
disease  is  more  common  in  men  than  in  womeiT. 
In  women  it  most  commonly  occurs  after  men- 
struation has  ceased.  The  habits  of  the  patient  as  to 
diet  often  suggest  the  probability  of  gout.  Gouty 
persons  are  often  markedly  dyspeptic,  and  unable  to 
digest  either  malt  liquors  or  wine.  The  character  of 
the  attack  itself  must  be  considered.  When  a  joint, 
especially  if  it  be  the  great  toe  joint  in  a  middle-aged 
or  old  person,  becomes,  apart  from  injuiy,  suddenly 
during  the  night  extremely  painful  and  tender,  and 
when  the  skin  over  the  joint  is  bright  red  and  oedema- 
tous,  gout  may  be  strongly  suspected.  In  gout  the 
body  temperature  is  but  little  raised,  and  the  ])atient's 
general  health  but  little  disturbed ;  while  in  acute 
rheumatism  and  pya-mia  (the  aii'ections  whicii  locally 
present  the  strongest  resemblance  to  gout)  the 
temperature  is  high  and  constitutional  disturbance 
considerable.  In  gout,  also,  remissions  by  day  and 
exacerbations  by  night  are  distinctly  marked.  Gouty 
deposits  of  urate  of  soda  should  be  looked  for  in  the 
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finger  joints,  the  ears,  and  in  any  enlarged  bursiu  fcliat 
may  be  present.  For  a  fnll  list  of  the  minor  signs  of 
gout  the  student  should  consult  Sir  James  Paget's 
valuable  and  graphic  article  in  his  volume  of  "  Clinical 
Lectures  and  Essays."'  Chronic  gout  may  usually  be 
recognised  by  the  patient's  liistory  of  previous  acute 
attacks  involving  the  great  toe  ;  tlie  frequent  presence 
of  uric  acid  in  the  urine,  the  sudden  onset  and  equally 
sudden  cessation  of  the  attaclc,  tlie  nocturnal  exacer- 
bations, and  the  presence  of  deposits  of  urate  of  soda 
in  the  situations  already  mentioned.  The  urine  should 
always  be  examined  for  albumen,  which  is  often 
present  in  chronic  gout. 

Treatment. — This  must  be  local  and  general. 
The  joint  must  be  supported  in  a  position  favouring 
the  relief  of  congestion.  When  any  joint  of  the 
lower  extremity  is  attiicked  the  limb  must  be  kept  in 
the  horizontal  j^osture ;  the  elbow,  wrist,  or  hand  must 
be  kept  in  a  sling.  Though,  in  so  acute  an  inflam- 
matory process,  leeches  seem  indicated,  all  authorities, 
including  Dr.  Garrod,  oppose  their  use,  on  the  ground 
that  local  depletion  seems  to  favour  the  deposit  of  urate 
of  soda  and  the  production  of  stiffness  or  even  of  anky- 
losis. The  joint  should  be  wrapped  in  a  layer  of  cotton 
wool,  covered  with  oil-silk  ;  or  a  lotion  consisting  of  one 
grain  of  atro[)ine,  eight  of  morphia,  and  two  drachms 
of  spirits  of  wine  in  an  ounce  of  water  may  be  applied 
on  lint  under  oil-silk  ;  or  a  lotion  of  lead  and  opium 
may  bo  used  in  a  similar  manner.  General  treatment 
should  commence  with  an  a|>erienti  Colcliicum  exerts 
a  powerful,  oftcm  almost  magical  influence  upon  gout, 
yet  the  drug  so  often,  especially  in  weakly  pcjrsons, 
produces  .sickness,  purging,  and  g(!nei\'il  prosti-ation, 
that  it  must  be  cautiously  given.  It  is  most  ellicacious 
in  the  acute  gout  of  the  strong  and  full-blooded  ;  but  it 
also  often  gives  relicjf  in  chronic  gout;  and  some  patients 
who  are  weakly  and  broken  down  in  gonorul  health 
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not  only  tolerate  the  drug,  but  derive  signal  benefit 
from  its  use.  It  should  therefore  be  prescribed  in  the 
acute  forms  of  gout ;  and  also  cautiously  in  chronic  gout 
sliould  other  drugs  fail  to  give  relief.  An  alkali,  in 
the  form  of  the  bicarbonate  or  citrate  of  potash,  should 
be  given  to  correct  acidity  in  the  urine.  Litliia  de- 
rives its  value  in  gout  from  the  fact  that  urate  of 
lithia  is  a  more  soluble  salt  than  that  of  either  jDotash 
or  soda.  The  citrate  or  the  carbonate  should  be 
given,  in  doses  of  four  or  five  grains,  in  potash 
water ;  or,  in  combination  with  twenty  grains  of 
citrate  of  jDotash,  in  a  tumbler  of  water  twice  or  three 
times  a  day.  In  chronic  gout  much  benefit  is  obtained 
by  a  course  of  treatment  at  the  health  resorts  men- 
tioned on  page  219.  For  ansemic  patients  bark  or 
quinine  should  be  prescribed,  in  combination  with  the 
directions  already  mentioned. 

Syphilis. — Aflections  of  the  joints  ai'e  among 
the  rarest  manifestations  of  syphilis.  Yet  it  is  pro- 
bable that  they  ai'e  more  common  than  has  hitherto 
been  supposed.  They  may  be  met  with  at  any  period, 
both  in  the  secondary  and  tertiary  stages,  and  also  in 
the  inherited  form  of  the  disease.  (See  page  250,  vol.  i.) 

1.  In  the  secondary  stage,  during  the  prevalence 
of  skin  eruptions,  ulcers  of  the  tonsils,  plastic  iritis, 
etc.,  one  or  more  of  the  joints  (most  \isually  a  single 
articulation,  and  that  either  the  knee  or  the  elbow) 
may  be  the  seat  of  an  afiection  consisting  of  gum- 
matous infiltration  of  the  svdi.synovial  tissue  and 
effusion  into  the  synovial  cavity.  In  these  cases 
thickening  of  the  periarticular  tissues  in  the  form 
of  ill-defined  indurations,  or  sometimes  of  distinct 
nodular  deposits,  may  sometimes  be  detected.  In  their 
general  character,  however,  these  afiections  present 
little  to  distinguish  them  from  ordinary  chronic  syno- 
vitis, and  their  true  nature  is  suggested  only  by  theii' 
origin  apart  from  the  common  causes  of  synovitis, 
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and  the  fact  that  the  subjects  of  them  have  had,  or 
are  still  suffering  from,  other  forms  of  syphilitic 
disease.  Their  main  features  are  their  pei'sistency, 
and  their  strong  tendency  to  rela]),se.  Pain,  heat,  and 
stiffness  are  usually  but  little  marked.  A  ^yoman, 
the  subject  of  secondary  syphilis,  was  lately  seen  at 
St.  Bai-tholomew's  Hospital,  in  whom  synovitis  of  the 
elbow  joint  with  effusion  disappeared  under  the  nse 
of  iodide  of  potassium  three  times,  but  at  once  re- 
lapsed as  soon  as  the  iodide  was  discontinued.  Ulti- 
mately, however,  complete  recovery  took  place. 

2.  In  other  instances,  in  the  tertiary  period,  the 
disease  consists  of  an  osteitis  and  periostitis  of  the 
articular  end  of  one  of  the  bones  forming  the  joint, 
leading  to  the  formation  of  node-like  out<Trowths 
similar  to  those  met  with  in  other  examples  of  syphi- 
litic osteitis,  and  accompanied  with  gummatous  in- 
filtration of  the  .synovial  membrane  and  effusion  into 
the  ca\  ity  of  the  joint. 

3.  In  some  instances,  again,  though  rarely,  the  joint 
is  involved  by  the  breaking  down  of  a  large  gumma 
in  the  subcutaneous  tissue,  and  the  subsequent  ulcera- 
tion attending  the  i)rocess.  In  one  case  the  knee 
joint  was  involved  in  the  course  of  syphilitic 
necrosis  of  the  patella.  Rome  of  the  most  obstinate 
exaini)l(!S  of  syj)hilitic  allcctions  of  the  joints  are  those 
in  which  the  disease  is  combined  with  chronic  gout, 
rheumatism,  or  osteo  arthritis.  In  infants  syphilis  takes 
its  oriirin  as  a  subacute  iuHammation  involving  the  line 
of  junction  of  the  epiphysis  with  the  shaft.  Here,  as 
the  indamniatory  process  advances,  a  soft  granulation 
tissue  is  formed,  and  ulceration  cn.sues,  with  the  result 
tiuit  the  e])iphy.sis  often  becomes  detached  from  the 
shaft;  cai'ies  may  exU^iid  .so  as  to  involve  the  bone 
for  some  distance.  In  many  cases  no  matter  forms, 
and  the  joints  themselves  escape;  but  iji  other 
in.stances  suppuration  occurs,  the  structure  of  the 
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epiphysis  is  broken  down,  and  the  articulai"  cavity  is 
involved  in  tlic  extension  of  the  disease. 

The  diagnosis  of  these  cases  may  be  attended  witli 
considerable  difheulty.  A  joint  aflection,  however, 
may  well  be  suspected  to  be  sypliilitic  when  it  occurs 
apart  from  local  injury  in  a  person  who  gives  no 
history  of  gout  or  rheumatism,  but  who  has  had 
syphilis ;  and  when  ordinaiy  forms  of  treatment  fail ; 
Avhen  other  sypliilitic  lesions  are  present ;  and  when 
the  irregular  thickening  or  nodular  swelling  of  the 
synovial  membrane  and  periarticular  structures  re- 
sembles gummatous  infilti'ation  of  these  tissues  I'ather 
than  any  of  the  usual  forms  of  chronic  inflammation. 
In  some  cases  nocturnal  pains,  depending  on  osteitis 
and  periostitis,  are  well  marked. 

Treatment  consists  in  the  use  of  splints  to  maintain 
the  joints  at  rest,  and  the  administration  of  iodide 
of  potassium.  In  obstinate  cases  the  iodide  salt 
should  be  combined  with  the  liquor  hydrargyri  per- 
chloridi,  and  the  joint  should  be  strajjped  with  mer- 
curial ointment  and  soap  plaister,  or  a  liniment 
of  the  oleate  of  mercury  may  be  rubbed  in.  The 
disease  is  very  obstinate  and  very  prone  to  relapse ; 
treatment  must,  therefore,  be  persistently  carried  out, 
and  must  include  the  remedies  for  chronic  gout  or 
rheumatism,  when  these  affections  are  ]iresent. 

Pyscoiia,  mid  other  acute  specific  diseases. 
— A  general  group  of  cases  of  synovitis  is  formed  by 
those  examples  -which  are  developed  in  the  course  of 
pyiemia,  puerj)eral  and  scarlet  fever,  gonorrhrea,  variola, 
typhoid,  dysentery,  and  some  other  conditions.  In  all 
alike  the  affection  results  from  the  presence  in  the 
blood  of  some  septic  material  derived  from  the  primary 
disease ;  and  in  all  alike  the  process  at  work,  though 
not,  perhaps,  identical  with,  is  analogous  to  and  well 
illustrated  by  that  observed  in  pya^nia.  In  their 
general   clinical   characters  these  various  forms  of 
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synovitis  strongly  resemble  each  other,  though  they 
|)i-esent  consideraljle  difl'erences  in  their  severity,  the 
structural  changes  to  Avhich  they  give  rise,  and  the 
subsequent  condition  of  the  joints  in  which  they  have 
had  their  seat. 

Pysciiiin. — lupyajmia  the  joints  maybe  attacked 
at  any  period  of  the  disease,  which,  it  must  be  remem- 
bered, though  often  acute,  is  sometimes  chronic,  and 
prolonged  over  many  months.  In  acute  cases,  often 
the  first  symptom  of  blood  poisoning  is  synovitis 
of  the  shoulder,  the  knee,  or  some  other  joint,  and  soon 
other  articulations  are  involved.   {See  page  148,  vol.  i.) 

In  the  worst  cases  several  joints  are  attacked  in 
rapid  succession.  In  these  instances  the  synovial  mem- 
brane is  acutely  inflamed,  and  the  joint  I'apidly  be- 
comes distended  with  flaky  pus,  often  mixed  with  blood, 
giving  it  a  red  or  grumous  appearance ;  and  the  mem- 
brane itself,  the  ligaments,  and  the  cartilages  undergo 
destructive  changes  ;  the  skin  becomes  red,  shining,  and 
perhaps  cedematous,  and  the  joint  within  three  or  four 
days  becomes  completely  disorganised,  the  capsule 
bursts,  and  the  surrounding  soft  parts  become  widely 
involved.  In  less  severe  examples  the  inflammation 
is  subacute,  and  the  synovial  cavity  is  distended  with 
pus,  so  that  its  outline  is  marked  out  by  a  flaccid 
swelling,  in  which  fluctuation  is  extremely  obvious; 
the  skin,  however,  is  unaltered,  and  there  is  so  little 
heat  or  pain  that  tlie  patient  makes  no  complaint  of 
the  joint,  the  condition  of  which  may  be  easily  over- 
looked, or  be  oidy  accidentally  discovered ;  while  on 
post-mortem  examination  little  swelling  or  redness  of 
the  membrane  is  to  be  observed ;  and  the  ligaments 
and  the  cartilage  present  no  oln  ious  change.  In  some 
cases,  again,  synovitis  is  acute  and  plastic,  and  is 
followed  l)y  linn  flbrous,  or  bony  iinkylosis;  while  in 
others,  largo  readily  fluctuating  collections,  not  in- 
volving the  joint  itself,  form  in  the  periarticular  tissue, 
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yet  without  redness  or  other  signs  of  acute  inflamma- 
tion. It  is  remarkable  tliat  in  some  examples  of 
pytemia  the  local  manifestations  are  entirely  confined 
to  the  joints,  whilo  in  other  instances  the  joints 
entirely  escape. 

Frognosis. — In  cases  in  ■which  the  patients  survive, 
and  rei>air  takes  place,  the  efl'usion  may  be  slowly 
absorbed,  and  the  joint  may  regain  free  movement. 
In  the  majority  of  instances,  however,  there  is  con- 
siderable stillness,  often  firm,  fibrous,  or  bony  anchy- 
losis, frequently  associated  with  serious  distortion. 

Treatment. — In  consequence,  in  the  less  acute 
cases,  of  the  large  amount  of  eftusion  which  takes 
])lace,  and  which  is  associated  with  relaxation  of  the 
ligaments,  and,  in  acute  cases,  in  consequence  of  the 
rapid  disorganisation  of  the  joint,  there  is  a  strong 
tendency  to  the  displacement  of  the  articular  ends  of 
the  bones.  This  is  especially  the  case  in  the  knee 
and  wrist.  Moreover,  the  joint  is  frequently  the  seat 
of  excessive  pain,  aggravated  by  movement.  It  is 
essential,  therefore,  that  the  limb  should,  from  the 
first,  be  carefully  supported  on  a  splint.  AVlien  the 
disease  is  acute  and  attended  with  suppuration,  matter 
should  be  at  once  evacuated  under  strict  antiseptic 
])recautions,  and  free  drainage  should  be  provided. 
When  effusion  is  more  passive,  and  there  is  no  pain 
or  redness  of  the  skin,  the  fluid  may  be  drawn  ofl'  with 
the  aspirator.  The  removal  of  fluid  is  advisable. 
With  care  the  operation  may  be  safely  conducted, 
while,  if  fluid  is  left,  the  fibrine  remaining  after  its 
more  liquid  parts  have  been  absorbed  will  lead  to  the 
formation  of  adhesions  and  the  development  of 
ankylosis. 

In  cases  in  which  joints  liave  become  disorganised, 
nmpytation  may,  .should  the  j)atient  survive,  become 
necessary.  The  operation  must  generally,  however,  be 
delayed  till  the  active  stage  of  septic  infection  has 
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passed,  and  the  temperature  is  no  longer  high  or 
widely  fluctuating. 

In  scarlet  lever  synovitis  resembles  that  met 
with  in  pytemia  in  being  sometimes  acute,  and  leading 
to  rapid  disorganisation  of  the  joint,  by  extension  of 
the  iuflaramation  to  the  deeper  structures,  and  some- 
times subacute  or  chronic ;  in  aficcting  one  or  several 
joints  ;  and  in  its  general  course,  and  termination.  The 
treatment  is  the  same  as  that  of  synovitis,  depending 
on  pytemia.  The  same  may  be  said  of  synovitis  occur- 
ring in  the  puerperal  state.  The  joint  affection 
is  essentially  pyemic  in  its  character.  Often  the 
knee  is  the  only  joint  affected,  and  the  inflammatory 
process  is  throughout  subacute.  The  mischief,  how- 
ever, soon  spreads  to  the  deeper  structures,  is  very 
persistent,  is  accompanied  with  severe  pain,  and  tends 
to  induce  deformity  and  to  terminate  in  fibrous  anky- 
losis. In  some  instances  many  joints  are  involved, 
and  the  case  runs  the  usual  course  of  an  acute 
pytemia. 

Oonorrliflcal  or  urethral  synovitis.  —  It  is 

now  well  known  that  not  only  gonorrhtea,  but  also 
simple  purulent  urethritis,  sucli  e.(j.  as  sometimes  occurs 
after  the  use  of  catheters,  may  give  rise  to  synovitis. 
In  this  affection,  for  which  urethral  synovitis  or 
arthritis  is  a  better  name  than  either  gonorrhoial 
synovitis  or  the  old  term  gonorrheal  rheumatism, 
usually  one  joint,  and  that  a  large  one,  is  attacked. 
The  knee  is  most  often  affected,  but  the  hip,  the  ankle, 
and  the  wrist  are  not  rarely  attacked,  while  a  very 
troublesome  form  is  that  which  involves  the  ankle  and 
the  contiguous  tarsal  joints  and  the  fibrous  structures 
in  thf!  sole,  witli  tlic  result  of  inducing  a,  very  aggra- 
vated form  of  flat  foot.  The  disease,  tiiough  sometimes 
acute,  ;ind  passing  on  to  suppuration,  or  ev(;n-  to  com- 
plet(!  disorganisation  of  the  joint  n!([uiring  amputation, 
is  for  the  most  part  subacute  (often  it  ia  very  chronic) 
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aiu]  characterised  rather  by  phistic  exudation  than  by 
copious  efliision.  The  ligaments  and  the  periarticular 
structures  are  involved  in  the  inflaraiaatory  prosess, 
and  the  tendency  to  the  formation  of  new  fibroiis 
tissue  is  strongly  marked.  Bony  ankylosis,  though  it 
is  rare,  may  occur.  The  attack  may  be  preceded  by 
an  increase  of  the  urethi-al  discharge.  Often,  how- 
evei",  the  amount  of  di.scharge  is  unaltered  by  the  onset 
of  the  joint  disease  ;  while  sometimes  discharge  is  con- 
siderably diminished.  The  disease,  attended  by  pain, 
heat,  and  moderate  swelling,  often  persists  in  a  form 
much  resembling  subacute  or  chronic  rheumatism,  now 
subsiding,  and  presently  returning  with  inci'eased  in- 
tensity for  many  weeks  or  months,  and  at  length 
leaving  the  joint  permanently  stilf.  It  is  not  rarely 
symmetrical.  In  those  cases  in  which  several  of  the 
larger  joints  are  attacked  [e.g.  both  the  knees  and  both 
the  hips,  or  the  ankles  and  the  knees)  the  patient  may 
be  left  completely  crippled.  Even  the  joints  of  the 
spine  may  be  affected,  and  cases  are  on  recoi'd  in 
which  in  the  course  of  different  attacks  every  large 
joint  has  become  fixed.  The  affection  is  very  rare ; 
i.e.  its  percentage  among  cases  of  gonorrhoea  is  very 
small.  Sometimes  the  affection  is  ushered  in  by  slight 
fever  and  a  sense  of  chilliness,  or  the  occurrence  of  a 
distinct  rigor.  In  other  instances  the  premonitory 
symptoms  are  absent,  and  the  first  sign  is  that  one  of 
the  joints  is  hot,  tender,  painful,  and  swollen,  as  in 
subacute  rheumatism.  A  notable  fact  respecting  the 
affection  is  that  in  some  individuals  it  is  repeated  with 
every  attack  of  gonorrhcca.  Urethral  synovitis,  though 
occasionally  met  with,  is  very  rare  in  the  female  sex. 
A  correct  diagnosis  is  very  important,  and  here,  as  in 
so  many  other  cases,  it  is  readily  made  if  the  mind  of 
the  surgeon  is  on  the  alert.  In  any  case  in  which 
arthritis,  simulating  subacute  rheumatism,  especially 
when  monarticular^  occurs  in  a  person  who  has  never 
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had  rheumatism,  and  when  the  attack  tends  to  be 
prolonged  and  persistent,  the  question  of  the  presence 
of  urethral  discharge  ought  to  be  inquired  into. 

Treatment  must  be  addressed  :  {n)  To  tlie  arrest 
of  the  urethral  discharge,  [b)  To  the  local  manage- 
ment of  the  joint  attack.  The  ti'eatment  of  the 
uretlu'al  discharge  must  vary  witli  the  gonorrhoeal 
or  other  origin  of  the  aflfection,  the  stage  it  has 
reached,  the  amount  and  character  of  the  uretliral 
secretion.  (For  directions  on  these  points  see  Art. 
XXIII.,  vol.  i.)  The  joint  should  be  placed  at  rest. 
When  heat  and  other  symptoms  have  subsided  under 
the  use  of  cold  applications,  a  course  of  small  blisters 
(one  iiealing  before  the  next  is  applied)  should  be 
prescribed,  and  the  joint  may  tlien  be  covered  with 
mercurial  ointment  spread  on  lint,  and  over  this  an 
elastic  rubber  bandage  may  be  adjusted  ;  or  the 
part  may  be  sti'appod  with  soap  plaisfcer.  Iodide  of 
potassium  is  often  useful  in  five-grain  doses  in  the 
after  stages  of  the  disease.  Iron  tonics  will  be  called 
for  if  the  patient  is  aiu^mic  and  weakly.  If  he  is 
gouty,  lithia  orcolchicum  should  be  used.  [See  under 
Gout.)  Motion  may  sometimes  be  restored  by  move- 
ment of  the  joint  under  an  anajsthetic,  followed  by 
daily  passive  movement,  liot  doucliing,and  shampooing. 

In  the  course  and  after  tlie  subsidence  of 
typhoid  fever,  and  less  frequently  of  vari4»la, 
one  or  more  of  the  joints  may  be  attaclced  eitlier  with 
a  subacute  synovitis  (this  is  the  most  common  form), 
or  with  a  plastic  iullanimation  involving  also  the 
ligaments  a7id  the  cartilages,  or  very  rarely  by  an 
acute  .supjnivative  artliritis.  Tlio  joint  most  fre- 
quently attacked,  at  least  in  typhoid,  is  the  hi|),  but 
otiier  joints  (x^casionally  suflbr.  There  is  developed 
synovitis,  rapidly  leading  to  eH'usion,  disten,sion  of 
the  capsule,  and  oft(;u  to  sjioiiLi neous  dislocation,  an 
occurrence  that  is  sometimes  unfortunately  overlooked 
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till  the  patient  is  convalescent  from  his  fever.  The 
plastic  form  of  arthritis  is  usually  subacute  and  at- 
tended with  considerable  pain.  It  leaves  the  joint 
stiff,  or  in  severe  cases  completely  ankylosed,  and  this 
often,  where  treatment  has  not  been  applied,  in  a  very 
inconvenient  position.  Suppurative  arthritis,  hapjiily 
very  rare  in  connection  with  the  exanthemata,  presents 
the  general  features,  and  recpiires  the  treatment  de- 
scribed at  page  237. 

Hydrops  Auticuli. 

IIy<lrartlirosis,  Iiydi-:irl9ii-iis. — In  this  affec- 
tion, often  vaguely  spoken  of  as  dropsy  of  the 
joints,  the  synovial  cavity  becomes  distended  with 
a  chronic  serous  or  watery  effusion.  The  condition  is 
produced  in  sevei'al  ways.  |,It  may  remain  after  acute 
synovitis  has  subsided  %  or  it  may  arise  in  the  course  of 
chronic  synovitis,  especially  when  this  is  of  rheumatic 
^  origin  ;=  or  it  may  be  developed  apart  from  any  of  the 
'  usual  signs  of  inflammation,  in  the  form  apparently  of 
a  mere  passive  exudation,  much  resembling  the  simpler 
forms  of  hydrocele  of  the  tunica  vaginalis.  The 
morbid  anatomy  of  the  first  two  varieties  is  the  same 
as  that  of  chronic  synovitis.  In  the  third  form, 
which,  however,  is  rare,  the  synovial  membrane  is 
anremic  and  pale,  or  presents  a  white  or  yellowish, 
macerated  appearance.  In  cases  of  long  standing,  the 
memljrane  itself  and  its  subserous  layer  become 
thickened  by  new  fibrous  tissue  ;  and  its  processes  and 
fringes  undergo  hypertroi)hy,  present  numeroiis  tufts 
and  pedunculated  growths,  and  often  contain  nodules 
of  cartilage. 

In  some  cases  the  major  part  of  even  a  large 
swelling  of  the  joint  is  due  to  the  close  packing  of 
these  synovial  fringes,  and    the  quantity  of    fluid  ^ 
present  is  very  small.    As  time  goes  on  the  ligaments 
become  elongated,  and  displacement  occurs ;  or  the 
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joint  is  loose,  weak,  and  insecure  when  weight  is 
thrown  upon  it.  In  many  cases  large  bursal  collec- 
tions are  formed  in  the  neighbourhood  of  the  joint. 
The  fluid  of  hydrops  articuli  (which  may  amount  to 
as  nuicli  as  three  pints  or  even  more)  is  a  thin,  often 
turbid,  form  of  synovia,  containing  in  many  instances 
flakes  and  fibrinous  shreds.  The  aflection  is  most 
common  in  the  knee.  It  may  be  limited  to  one  knen 
joint,  but  often  both  are  ultimately  attacked.  It 
occurs  also  in  the  shoulder  and  elbow,  and,  though  very 
rarely,  also  in  the  other  joints.  Often  single,  it  seldom 
involves  more  than  two  joints  in  the  same  patient. 

Syiiiptom«>. — The  knee  joint,  which  may  be  taken 
as  the  best  example,  is  largely  distended,  cool  and  pain- 
less, but  weak,  and  its  movements  are  embarrassed. 
Fluctiiation  is  very  obvious.  The  patella,  unless  dis- 
tension is  too  great,  can  be  pressed  down  so  that  it 
strikes  the  femur.  The  synovial  memln-ane,  in  old 
cases,  is  thickened ;  and  indurated  folds  and  fringes, 
or  even  masses  of  cartilage,  can  be  felt.  The  bursa 
under  the  semimembranosus  muscle  in  the  ham  is 
often  enlarged,  and  may  extend  for  some  distance  down 
the  calf.  The  patient  cannot  walk  far,  and  flnds  going 
upstairs  a  gi-cat  dilKcuity.  The  disease  is  most  com- 
mon in  men  between  thirty  and  sixty,  but  it  may  bo 
met  with  in  females,  and  at  any  age  after  puberty. 

Trcntmcnt. — In  the  early  stage,  especially  when 
hydrarthrosis  is  of  inflammatory  origin,  the  joint  must 
be  kept  at  complete  rest  by  means  of  Arm  leather 
or  other  splints,  cut  away  so  that  there  is  space  for 
l)listering.  A  succession  of  blisters,  one  and  a  half  to 
two  and  a  half  inches  square,  sliould  be  a]ipliod  at  in- 
t(;rvals  of  four  or  liv(!  days,  or  as  tluiy  seven-ally  heal  ; 
or  connt(n--irritatiou  may  be  produced,  eitlier  by 
iodine  [)aint,  or  I)y  rnlibing  in  the  unguentuni 
liydrargyri  biuiodidi  over  a  space  of  two  or  throo 
square  inclios.     After  the  blistering  (continued  for 
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tlii'ee  or  four  weeks)  the  joint  should  be  compressed  by 
a  carefully  applied  indiarubber  bandage,  under  whicli 
may  be  placed  lint  spread  with  mercurial  ointment  or 
with  oleate  of  mercury;  or  the  joint  may  be  aspirated 
and  the  treatment  by  elastic  pressure  be  continued. 
"When  all  these  means  fail  (and  it  must  be  confessed 
this  is  often  the  case),  the  method  has  been  recom- 
mended, and  occasionally  practised,  of  removing  part 
of  the  collection  with  a  trocar  and  canula,  and  in- 
jecting the  synovial  cavity  with  a  solution  of  tincture 
of  iodine  in  two  or  three  parts  of  water.  Though  it 
sounds  formidable,  this  proceeding,  carefully  employed, 
seems  to  involve  very  little  danger.  Its  success,  how- 
ever, is  very  doubtful ;  for  though  it  produces  con- 
sidei'able  inflammatory  effusion,  similar  to  that 
following  the  injection  of  a  hydrocele,  the  fluid  often 
soon  re-accumulates,  and  the  disease  continues  to 
progi-ess.  As  an  ultimate  step,  provided  the  patient 
is  under  thirty  and  in  sound  general  health,  the 
joint  (antiseptic  precautions  being  strictly  carried  out) 
may  be  opened  by  two  free  lateral  incisions  and  the 
fluid  evacuated  ;  drainage  tubes,  or,  better,  strips  of 
guttapercha  tissue,  sliould  then  be  introduced,  and 
retained  for  two  or  three  weeks  while  shrinking  of  the 
synovial  cavity  is  taking  jDlace.  In  a  case  of  hydrops 
articidi  of  rheumatic  origin,  in  a  man  aged  twenty-six, 
Mr.  Willett,  at  St.  Bartholomew's  Hospital,  opened 
the  knee  joint,  scraped  the  synovial  membrane,  and 
washed  out  the  joint  with  a  solution  of  chloride  of 
zinc  (ten  grains  to  the  ounce).  The  patient  made  a 
favouraljle  recovery.  Tlie  temperature  never  rose 
above  102-2°,  and  was  normal  after  tlie  sixth  day. 
Six  months  later  the  patient  was  found  to  have 
retained  a  very  useful  joint,  free  from  swelling,  and 
possessed  of  considerable  movement. 
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Arthritis. 

"Wlien  inflammation  attacks  a  joint,  it  always 
begins  either  in  the  synovial  membrane  or  in  the 
bones.  JSTeither  the  ligaments  nor  the  cartilage  are 
sul)ject  to  primary  iiafiammation.  The  changes  they 
undergo  are  always  secondary. 

Though,  however,  the  affection  originates  in  the 
synovial  membrane  or  the  bones,  it  usually  soon 
extends  to  the  other  structures,  so  that  all  alike  are 
involved.  This  condition  is  termed  arthritis.  Ai'thritis 
has  many  forms.  It  may  be  either  acute  or  chronic, 
traumatic,  infective  (as  in  pyjemia,  gonoi'rhcea,  etc.,) 
or  diathetic  (as  in  struma,  gout,  rheumatism,  etc.).  Of 
these  varieties,  some  only  will  here  be  noticed,  while 
others,  e.g.  the  pyremic,  gonorrhosal,  etc.,  are  described 
elsewhere.  ^ 

Syiaiptoins. — Attacked  with  acute  inflammation|'cP^Ar 
the  joint  is  placed  in  the  position  of  greatest  ease, 
in  that,  namely,  which  it  habitually  occupies  during 
rest,  and  in  whicli  the  articular  ends  are  relieved  as 
far  as  possible  from  mutual  pressure,  and  the  liga- 
ments and  the  capsule  ai'e  as  far  as  possible  relaxed. 
The  shoulder  remains  with  the  arm  close  to  the  side ; 
the  elbow  and  knee  are  somewhat  flexed ;  the  wrist  a 
little  dropped ;  the  ankle  a  little  extended  ;  the  hip, 
in  a  typical  case,  is   flexed,  abducted,  and  rotated 
outwards.    The  local  symptoms  are  those  of  acute 
inflammation,  i.e.  j)ain,  heat,  swelling,  and  often  some  a 
redness  of  the  skin.    Pain  is  throbbing  or  bursting  infeUiA^ 
cliaracter,  often  so  intense  that  the  patient  screams  ^ 
witli  agony  if  the  h'mb  is  moved,  or  (!V(!U  if  tlie  bcsd  is 
jarred.     Nocturn.al    exacerbations  are  sevcire,  and, 
wlienever  lie  atteinpts  to  sle(!p,  the  patient  is  disturbed 
by  spasmodic  startings  a,nd  jumpings  of  tiie  limb,  the 
latter  .symptom  indicating  that  the  ai-ticular  ends  y. 
beneath  the  cartilage  are  affected,     increased  heat  is  ^il*;!*' 
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easily  detected,  either  by  the  hand  or  tlie  surface 
thermometer.  Swelling,  which  is  usually  considerable, 
is  due  mainly  to  fluid  in  the  joint,  but  it  depends  in 
part  on  swelling  of  the  synovial  membrane,  and 
eflusion  into  the  periarticular  tissues. 

Constitutional  disturbance  is  often  severe,  and  the 
temperature  ranges  from  100°  to  104°.  When  carefully 
treated  from  its  onset,  the  afl^ection  may  subside  ;  but 
',often  it  advances  to  su})puration.  This  event  is  indi- 
cated by  further  rise  of  temperature,  and  often  by  the 
occurrence  of  rigors,  as  well  as  by  an  increase  of  pain  and 
swelling;  the  integuments  become  red  and  oedematousso 
that  they  pit  on  pressure  ;  soon,  as  the  ligaments  become 
either  softened  or  destroyed,  the  articular  ends  of  the 
bones  tend  to  undergo  displacement ;  grating  is  often 
detected,  and  the  patient  loses  sleep  and  appetite,  be- 
comes flushed  and  emaciated,  and  has  copious  perspira- 
tions. In  some  cases  the  quantity  of  matter  formed  is 
not  great ;  in  others  matter  rapidly  increases,  and  unless 
evacuated,  bursts  through  the  distended  and  softened 
capsule,  and  becomes  Avidely  diflused  through  the 
limb,  which  is  largely  (Edematous ;  the  skin  is  rudtly 
or  dusky,  and  pits  deeply  on  pressure,  and  it  be- 
comes evident  that  not  only  the  joint  itself,  but 
also  the  adjacent  soft  structures  of  the  limb,  are  dis- 
organised. 

Diag^iiosis. — -Abscess  oiitside  a  joint  may  resemble 
acute  arthritis.  In  external  abscess,  however,  there 
is  no  uniform  distension  of'  the  joint,  but  the  swelling 
is  irregularly  placed,  and  both  it  and  the  fluctuation  to 
which  it  gives  rise  are  confined  to  one  aspect  of  the 
articulation,  and  are  noticed  also  to  be  superficial  to 
the  various  \wny  prominences  and  strong  ligaments, 
e.g.  the  patella  or  the  Hgamentum  j)atelhe ;  or  the 
olecranon  and  triceps  tendon.  The  joint  is  not  fixed, 
and  admits  of  movement  without  severe  pain  ;  fluctua- 
tion is  distinct ;  there  is  no   abnormal  mobility  of 
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the  ends  of  the  bones  on  each  other,  and  no  grating. 
Constitutional  disturbance  is  not  severe. 

Acute  traumatic  arUtrilis  sometimes  occurs  from  a 
severe  crush  or  wrench ;  it  usually,  however,  follows 
a  wound  in  which  infective  changes  have  taken  place. 
Tliis  is  a  very  dangerous  form,  prone  to  ]~ass  on  to 
suppuration,  and  rapid  disorganisation  and  destruction 
of  the  joint,  attended  with  high  temperature,  rigors, 
and  severe  constitutional  disturbance. 

Acute  infective  artlmtis,  met  Avith  in  pyaemia,  puer- 
peral and  scarlet  fever,  and  other  allied  conditions,  is 
almost  equally  formidable ;  the  symptoms  are  usually 
acute ;  suppuration  ensues,  and  the  joint  is  quickly 
destroyed.  Another  variety  of  acute  arthritis  is  that 
which  is  secondary  to  disease  of  the  articular  ends 
of  the  bones,  as  met  with  chiefly  in  j'ouiig  subjects 
during  the  growth  of  the  epiphyses.  Here,  as  sup- 
puration about  the  epiphysis  advances,  the  articular 
cartilage  is  perforated,  and  pus,  or  the  detritus  of  the 
ulcerative  process,  escaping  into  the  interior  of  the 
joint,  leads  to  a  violent  arthritis,  which,  in  the  course 
of  a  few  days,  entirely  destroys  the  articulation. 
V^ery  rarely  acute  arthritis  occurs  from  the  extension 
of  erysipelas  or  cellulitis  to  the  interior  of  a  joint, 
or  from  the  bursting  into  it  of  an  abscess  in  the 
neighbouring  soft  parts,  e.g.  when  abscess  in  the 
popliteal  space  bursts  into  the  knee  joint. 

Ti-<>:iliii«>nt. — In  acute  arthritis,  the  first  point 
is  to  secure  rest  in  a  favourable  position.  Should 
suppuration  ensue  the  matter  must  be  evacuated 
antiseptic-ally.  Hhould  disorganisation  of  the  joint 
occur,  the  cpiestion  of  amputation  presents  itself. 
Where,  how(!ver,  arthritis  has  arisen,  in  the  course 
of  jiyaiiuia  or  ]iu(;r'peral  fever,  or  of  any  of  the 
e^antlK•miltil,  such  as  scarlatina  or  typhoid,  the 
general  condition  forliids  the  operation,  an<l  the 
(reatment,  must  be  e.\])ectant,  in   (he  hope  that  a 
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stiff  joint  may  be  obtained ;  or  tliat,  later,  as  the 
original  disease  subsides,  amputation  may  be  ventured 
npon.  In  the  artliritis  secondary  to  disease  in  the 
articular  ends  of  the  bones,  which  sometimes  is  very 
rapidly  destructive,  and  which  is  most  frecpient  in 
subjects  inider  eighteen,  and  common  in  children 
of  live  or  six,  amputation  may  be  called  for.  It  can, 
howevei-,  as  a  rule  be  avoided,  by  freely  opening, 
washing  out,  and  draining  the  joint ;  by  maintenance 
of  complete  rest ;  and  by  the  continued  use  of  antisep- 
tics. It  shovild  be  resorted  to  only  when  the  patient's 
general  condition  is  threatening  to  become  serious  to 
life,  as  shown  especially  by  rapid  wasting,  failure  of 
strength,  and  increasing  pallor,  the  results  of  pain, 
and  loss  of  appetite  and  sleep.  Should  acute  arthritis 
decline,  recovery  and  the  restoration  of  the  functions 
of  the  joint  may  be  2>i"omoted  by  the  means  alluded 
to  for  the  treatment  of  the  subacute  and  chronic 
forms  of  synovitis. 

The  acute  artliritis  of  infants,  described  by  Mr. 
T.  Smith,*  is  referred  to  under  Ej^iphysitis. 

Epipuysitis. 

The  rapid  growth  which  in  early  life  takes  place 
between  the  epiphysis  and  the  shaft  of  the  long  bones, 
involves  an  instability,  as  the  I'esult  of  which  healthy 
nutrition  is  apt  to  be  supplanted  under  the  influence 
of  feeble  health,  struma,  or  local  injury,  or  the  pre- 
sence of  some  septic  or  other  irritative  material  in  the 
blood,  by  inflammatory  action.  This  jirocess,  termed 
ejnpltysitis,  is  not  usually  met  with  after  the 'age  of 
eighteen  or  twenty,  when  nearly  all  the  epiphyses  liave 
coalesced  with  the  shafts.  It  is  most  common  under 
the  age  of  ten.  It  may  be  acute,  subacute,  or  chronic; 
but  in  all  cases  alike,  one  of  the  main  dangers  is  tliat 
the  disease  may  extend  into,  and  lead  to  inflammation 
*  St.  Ijarthol.  Hospl.  Kcports,  vol.  x. 
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of,  the  neighbouring  joint.  It  is  now  well  known 
that  a  very  large  nuinlier  of  examples  of  joint  disease 
in  children  are  secondary  to  disease  originating  in  one 
of  the  adjacent  epiphyses.     {See  page  119.) 

The  acutt'  ai-llii'itis  of  iiifiints,  described  by 
Mr.  T.  Smith,  is  a  case  in  point.  Here,  generally  in 
infants  under  a  year,  and  often  only  a  few  weeks  old, 
sometimes  from  local  injury,  sometimes  from  absorp- 
tion of  septic  material  from  the  umbilical  cord,  or 
other  source,  the  epiphysial  line  of  growth  becomes 
the  seat  of  acute  inflammation,  quickly  running  on  to 
suppuration,  with  the  result  that  pus,  breaking  down 
the  soft  tissue  of  the  epiphysis  itself,  travels  towards, 
and  soon  bursts  into  the  joint,  sometimes  by  a  mere 
pin-hole  orifice,  but  often  by  a  large,  ragged  opening 
in  the  articular  cartilage.  Upon  this,  acute  inflam- 
mation of  all  the  structures  of  the  joint  ensues.  The 
articular  cavity  rapidly  becomes  distended  with  pus, 
the  synovial  membrane,  ligaments,  and  cartilages  are 
destroyed  by  ulceration,  and  even  the  articular  ends 
of  the  bones  themselves  ai-e  lost,  so  that  disorganisa- 
tion of  the  joint  is  complete  ;  the  capsule  bursts,  and 
a  large,  plainly  fluctuating  periarticular  abscess  hold- 
ing sometimes  as  much  as  fifteen  ounces,  is  formed, 
and  burrows  widely  in  the  limb.  This  aiiection  may 
involve  any  of  the  large  joints,  ))ut  the  knee,  hip,  and 
shoulder  most  often  suffer.  Sometimes  several  joints 
are  attacked  in  quick  succession.  The  malady  is  often 
fatal  by  exhaustion.  On  the  other  hand,  when  the 
case  is  seen  early,  and  matter  is  evacuated  before  the 
joint  is  involved  ;  or  if,  when  pus  has  reached  the 
joint,  the  articulation  is  at  once  freely  opened  and 
drained,  many  ])atientH  recovei",  and  may  even  retain 
jierfcct  iriov(!ment  of  the  Wmh.  In  other  instances, 
though  the  ])atient  i'ecov('rs,  the  joint  is  left  useless 
and  flail-like,  the  ends  of  tlii'  bones  consisting  of  mere 
stumps  connected  by  fibrous  tissue. 
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The  treatment  consists  in  tlie  immediate  anti- 
septic evacuation  of  pus  (if  possible  before  it  readies 
the  joint),  free  drainage  by  strips  of  guttapercha 
tissue,  tlio  use  of  a  splint  to  prevent  deformity,  and  of 
liquor  cinchona;  and  brandy  to  support  the  strength. 

In  subacute  or  chronic  ej/iphi/sitis  in  older  chil- 
dren, the  disease,  which  is  often  dependent  on  struma, 
usually  begins  at  the  junction  of  the  epiphysis  with, 
the  shaft,  and  spreading  through  the  substances  of 
the  epiphysis  towards  the  joint,  produces  either 
chronic  synovitis ;  oi',  if  matter  bursts  suddenly  into 
the  articulation,  a  violent  and  destructive  general 
arthritis. 

Symptoms. —  In  acute  epiphysitis  the  joint  is 
kept  in  a  fixed  position,  and  is  stiff,  painful,  and  ten- 
der. There  may  be  obvious  SAvelling  of  the  articular 
end  of  one  of  the  adjacent  bones,  with  tenderness  on 
pi-essure  and  redness  of  the  skin.  Within  a  few  hours 
after  it  is  reached  the  joint  becomes  distended  and 
the  swelling  rapidly  increases,  so  that  an  abscess 
bursting  through  the  capsule  forais  a  collection  of 
from  two  or  three  to  as  much  as  twelve  ounces  amonsr 
the  muscles  of  the  limb.  In  epiphysitis  of  less  vio- 
lent character  the  symptoms  are  of  a  similar  nature, 
but  of  proportionately  diminished  severity. 

In  all  cases  of  epii^hysitis  the  surgeon's  chief 
anxiety  must  be  to  avert  the  impending  ali'ectiou  of 
the  joint.  In  the  early  stage  the  limb  must  be  kept 
at  rest  on  a  splint ;  in  acute  cases  one  or  two  leeches 
are  often  very  useful.  Should  matter  form  it  nnist  be 
at  once  let  out.  When  swelling,  local  tenderness, 
])ain,  and  high  temperature  indicate  that  matter  is 
])robably  enclosed  in  the  epiphysis,  an  incision  should 
be  made  over  the  tender  si)ot,  and  tlic  epiphysis 
should  be  cautiously  jxii'lbrated.  If  matter  is  found, 
an  adequate  portion  of  the  superficial  wall  of  the 
cavity  containing  it  should  be  removed  so  that  pus 
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may  reiidily  escape  towards  the  sm-face.  Though 
not  invariably,  yet  frequently,  the  cases  described  by 
Crodie,  as  chronic  abscess  in  the  articular  extremity 
of  the  tibia  (a  similar  condition  is  met  with  in  other 
bones),  are  examples  of  clironie  epipliysitis,  followed 
by  suppuration. 

When  the  epiphysis  at  the  growing  end  of  one  of 
the  bones  (the  upper  cud  of  the  humerus  and  tibia, 
the  lower  end  of  the  femur,  radius,  and  ulna)  has  been 
long  involved  in  slight  chronic  inflammation,  the 
increased  blood  supply  may  lead  to  increased  growth, 
and  tlie  limb  may  become  an  inch  or  even  two  inches 
longer  tlian  its  fellow.  On  the  other  hand,  should 
epiplij^sitis  have  been  acute  and  destructi\'e,  tlie  sub- 
sequent growth  of  the  bone  may  be  to  a  great  extent 
arrested.  Last  year  I  saw  a  girl,  aged  nineteen,  at 
St.  Bartholomew's  Hospital,  whose  humerus,  the 
uj)per  end  of  which  had  been  the  seat  of  destructive 
epiphysitis  in  ijifancy,  was  four  inclies  shorter  than 
its  fellow. 

A  forniidalile  and  not  rare  elTect  of  acute  e]riphy- 
sitis  and  ulceration  in  the  line  of  junction  willi  the 
shaft,  is  the  complete  detachment  of  the  epiphysis. 
The  upper  epiphysis  of  the  femur,  when  thus  separated, 
being  left  without  adequate  blood  supply,  pcrislies,  and 
forms  a  sequestrum.  In  tlie  case  of  othei-  epiphyses, how- 
ever, tliough  ncci'osis  is  still  the  rule,  repair  may  occur, 
and  tlie  epiphysis  may  regain  its  attacliment.  During 
ei)iphysiti.s,  es[>ecia,lly  ii,t  tiu!  ujiper  end  of  the  Lil)ia, 
thougli  no  complete  separiition  occurs,  tlu^  eonnci'lion  of 
the  epiphysis  arul  the  shnft  may  Ixiso  wcakcMU'd,  that, 
eithei-  at  tiie  time,  or  dui'ing  subsequent  use  of  the 
Hud),  the  junclion  may  yield,  and  a  dcfoi-inity  wliicli 
is  very  dillieult  to  remove,  and  whicli  grcaliy  inq)airs 
the  u.se  of  the  limb,  is  pioduci^d.  Siiould  disphveuK'nt 
be  observed,  it  must  be  at  once  ai'i-ested  liy  appropriate 
mecliiinical  support. 
Q-21 
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Scrofulous  Diseases  of  the  Joints. 

We  are  still  without  a  concise  and  adequate  defini- 
tion of  scrofula,  or  its  synonym,  struma.  We  can  only 
say  that  it  is  a  defective  condition  of  the  general  health, 
with  a  tendency  to  various  forms  of  chi'onic  inflamma- 
tion, as  of  the  lymph  glands,  cancellous  bone,  mucous 
and  .synovial  membranes,  and  the  skin,  tending  to  pass 
on  to  suppuration  and  caseation  of  the  effused  pro- 
ducts. In  a  considerable  number  of  instances  well- 
marked  tubercle  is  jn'esent,  while  in  other  cases  of 
more  limited  duration  or  of  lower  intensity,  no  histo- 
logical elements  beyond  those  of  mere  chronic  inflam- 
mation are  produced.  The  scrofulous  process  arises 
either  when  healthy  nutrition  fails  and  deviates,  apart 
from  any  obvious  external  cause,  into  a  low  form  of 
chronic  inflammatory  action  of  the  type  just  men- 
tioned ;  or  when  the  same  result  follows  disturbance 
of  nutrition  by  some  local  agency,  such  as  injury, 
etc.    {See  page  131,  and  j^age  216,  vol.  i.) 

The  chief  clinical  characters  of  scrofulous  inflam- 
mations are  their  origin,  either  spontaneously,  or  as 
the  result  of  some  trivial  local  injury  which  in  a  healthy 
subject  would  have  been  quickly  repaired  ;  their  ten- 
dency to  suppuration  and  caseation  ;  their  pi-oneness 
to  advance,  extend,  and  relapse ;  their  occurrence 
chiefly  in  phthisical  families ;  their  multiple  develop- 
ment in  the  same  family,  or  in  the  same  patient ;  and 
their  pievalence  between  the  ages  of  three  and  seven, 
a  period  of  life  during  which  genei'al  tuberculosis 
and  tubercular  ineningitis  are  more  frequent  than  at 
any  other  time,  and  when  local  injury  is  certaiidy 
not  more  common  than  it  is  a  few  years  later. 

When  we  meet  with  children  who  come  of  a 
phthisical  stock,  and  who  suU'er  Avitliout  any  obvious 
cause  ivom  a  ^^ariety  of  tedious  local  inflam- 
mations ;  when,  in  the  same  family,  several  children 
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are  aflectcd  ;  and  wheu  it  is  observed  tbat  as  one 
iaUauuiiatory  lesion  is  slowly  repaired,  or  while  it 
is  still  in  progress,  others  are  developed  nnder  con- 
ditions that  exclude  the  ordinary  exciting  causes  of 
intlanmiation  in  healthy  subjects,  we  appear  to 
be  dealing  with  a  morbid  condition  quite  as  defi- 
nite as  many  to  wliich  distinct  names  are  assigned, 
and  one  for  which,  at  least  for  the  sake  of  conve- 
nience, some  general  heading  sliould  he  used.  Yet 
former  conceptions  of  scrofula,  as  to  its  inve- 
teracy, its  inevitably  destructive  action,  and  its 
association  with  any  profound  dyscrasia,  undoubtedly 
require  revision.  These  chronic  inllammatory  pro- 
cesses, which  we  group  under  this  name  of  scrofula, 
are  very  much  what  they  are  allowed  to  become. 
Probaljly  no  atfections  are  more  dependent  on  exter- 
nal conditions,  on  the  difl'erence  between  careful 
treatment  and  neglect.  Many  a  child,  who,  between 
the  ages  of  three  and  seven,  is  the  subject  of  various 
forms  of  scrofulous  inflannnation,  such  as  caries  of 
the  spine  and  of  tlie  tarsus ;  ophthalmia  or  otor- 
i-lirea  or  ozauia,  if  well  managed,  subsequently 
becomes  to  all  appearance  perfectly  health}^,  and 
remains  free  from  any  return  of  these  aflectious. 
Present  experience,  indeed,  clearly  demonstrates  that 
the  traditional  view  of  scrofula  has  been  derived  from 
cases  in  which  the  disease,  allowed  to  run  its  course, 
lias  attained  a  stage  of  development  and  assumed 
charactei's  wliicli  appropriate  treatment  would  easily 
lui-ve  preventeil.  In  sliort,  when  it  is  oj)posed  in  its 
outset  and  subsequently  bysuitaVde  treatment,  scrofula 
in  the  great  majority  of  easels  is  merely  a  chronic  in- 
flammatory- [)rocesH,  formidable  in  no  oLlier  sense  than 
that  it  is  tedious  and  proiu^  to  rel;ips(^  Tliese  observa- 
tions will  now  be  a[iplie(l  to  .scn^fuhius  disease's  of 
the  joints. 

These  ad'ections  are  most  often,  devel'jped  between 
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the  ages  of  three  and  seven  or  eigiit,  and  although 
they  not  rarely  commence  after  this  period,  they 
grow  more  and  more  infrequent  as  age  advances.  The 
disease  takes  its  origin  either  in  the  synovial  mem- 
liraue  or  the  ends  of  the  bones,  but  with  what  relative 
frequency  it  is  not  easy  to  say.  It  must  here 
suffice  to  state  that  synovitis  is  common  in  all  the 
joints  except  the  hip,  tliough  here  also  it  is  cer- 
tainly met  with.  In  this  joint  disease  most  fre- 
quently begins  in  the  bones,  either  the  head  of  tlie 
femur  or  the  acetabiilum.  When  disease  arises  in  the 
articular  ends  it  commences  either  just  beneath  the 
cartilage  (subchondral  caries),  in  the  epiphysial  line  of 
growth,  or  in  some  spot  in  the  c;incellous  tissue,  often 
in  the  neiglibourhood  of  the  ossific  nucleus.  It  sub- 
sequently involves  the  joint  by  extension  of  the  in- 
flammatory process,  either  gradually  or  by  the  sudden 
entrance  of  pus  into  the  articular  cavity. 

Symptoms. — Scrofulous  synovitis,  of  which  a  good 
illustration  is  found  in  the  knee,  is  usually  chronic, 
constituting  white  swelling  or  tumor  albus.  It  may, 
however,  be  more  or  less  acute,  either  when  it  follows 
injury,  or  is  secondary  to  disease  originating  in  the 
bones.  In  the  usual  chronic  form  the  joint  is  a 
little  flexed,  and  cannot  be  completely  straightened  ; 
movement,  though  it  ma}''  be  free  in  the  niidtlle 
range,  is  restricted  before  the  extreme  natural  limits 
are  reached  ;  there  is,  though  it  may  be  slight,  puffy 
swelling  of  the  synovial  membrane,  most  apparent 
where  the  joint  capsule  is  thin.  Some  abnormal  heat 
may  be  detected  with  the  hand  or  the  surface  tlier- 
mometer,  but  it  is  often  ina])precial)le.  Pain,  it  is 
most  important  to  notice,  is  often  entirely  absent; 
lameness,  though  almost  invarial)ly  present,  may  be 
so  slight  as  to  escape  aJl  but  a  very  observant  exami- 
nation. IMuscular  wasting  soon  occurs,  and  is  often 
one  of  the  most  trustworthy  symptoms.    For  the 
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symptoms  met  with  \\\  particular  joints,  see  under 
"  shoulder,"  "  elbow,"  etc. 

All  the  above  sym])toms  must  be  critically  inves- 
tigated, for  undoubtedly  incipient  strumous  disease 
is  unfortunatelj'  often  overlooked,  and  the  afiection, 
thus  left  to  itself,  steadily  advances,  and  frequently, 
by  involving  other  structures,  passes  on  to  a  general 
arthritis.  Under  these  circumstances  the  membrane 
becomes  thickened  and  gelatinous  (pulpy  degenera- 
tion), the  ligaments  and  cartilages  are  eroded,  or  in 
great  part  destroyed,  and  the  joint  on  manipulation  is 
often  abnormally  "  loose";  while  in  the  knee,  hip,  and 
wrist  serious  displacement  occurs.  Effusion  is  seldom 
present  in  any  hxrge  amoTuit,  but  slow  suppuration 
may  lead  to  the  formation  of  flaky  or  cheesy  pus.  In 
other  instances  the  inflauimation  is  plastic,  and 
the  effused  lymph  undergoes  organisation,  so  that; 
although  the  disease  has  never  assumed  an  active 
form,  and  no  suppuration  has  taken  place,  firm 
fibrous  or  even  bony  ankylosis  may  occur.  These 
cases  of  "  qi;iet  "  strumous  disease,  ending  in  absolute 
stiffness,  are  more  common  than  many  sujapose.  When 
mischief  begins  in  the  ends  of  the  bones  (see  Epiphysitis) 
the  joint  is  at  first  free ;  but  there  is  enlargement,  to- 
getiier  with  pain,  tenderness,  and  puffy  swelling  at  the 
seat  of  disease,  and  local  heat ;  vvliile,  as  soon  as  the 
joint  is  r(!aciied,  the  sym])toms  of  synovitis,  above 
ilescribed,  become  ap])arent.  Sometimes  synovitis 
remains  slight  and  sul)a<'ute,  often  with  intervals  of 
ap|);i,r'ent  i-ecovery  ;  in  otliei's,  wlien  tlie  joint  is 
suddeidy  inoculated  with  pus,  acute  arthritis  is 
immediately  developed. 

'I'r<*:iliii«'iit.  —  It  is  a  law  to  which  no  exception 
cn,n  be  safely  made,  th.at  a  strumous  joint  must  be 
kept  at  alisolute  rest.  Tiie  view  tliat,  because  the 
dis(;!ise  is  coiistitutionaJ,"  local  treatment  is  not  so 
im])ortant  as  that  the  patient  should  liave  exercise  in 
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tlie  open  aii",  is  completely  ei-roneons.  Fresh  air  is,  of 
course,  of  the  highest  A'alue  as  an  adjunct  to  local 
treatment.  Yet  local  treatment  must  invariably  stand 
lirst.  If  these  joints  are,  from  the  onset  of  the  disease, 
kept  at  rest,  their  recovery,  often  with  completely  free 
movement,  is,  in  the  great  majority  of  cases,  merely 
a  question  of  time.  Even  those  that  are  more 
or  less  stiff  are  strong,  useful,  and  free  from  defor- 
mity. For  the  details  of  the  treatment  of  hip  disease 
see  page  287.    The  knee  is  best  enclosed  in  leather 
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splints  {see  Fig.  51)  till  all  active  disease  has  sub- 
sided. Then  Thomas's  splint  may  be  used.  The  re- 
maining joints  should  be  kept  in  leather  splints  (Figs. 
52,  5.3,  54),  these  being  removed  eveiy  two  or  three 
days,  Avhile  the  skin  is  gently  sponged  and  dried,  and 
then  immediately  re-applied.  In  the  meantime,  the 
patient  must  not  put  his  foot  to  the  ground,  or  make 
any  use  whatever  of  the  joint.  Everything  depends 
on  the  absolute  manner  in  which  these  rules  are  carried 
out.  If  matter  forms  it  should  be  evacuated  anti- 
scptically. 

The  period  required  for  recovery  must  vary  with 
the  case  ;  from  three  months,  to  niue  or  even  twelve 
months,  being  the  necessary  time ;  Avhile  if  the 
disease  is  already  of  long  standing  the  time  nnist 
bo  extended  to  eighteen  months  or  even  two  years. 
Excellent  recoveries  may  be  thus  secured,  in  cases 
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that  would  otherwise  come  to  excision  or  amputation. 
It  is  quite  certain  that  if  tlie  patient  is  well  fed,  and  is 
in  a  well-aired  room,  or  in  the  open  air  when  the  weather 
is  suitable,  enforced  rest  will  not  materially  impair 
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Fig-.  52. — Leather  Splint  for  Elbow. 

tlie  general  health.  The  period  of  rest  must  in  each 
case  be  determined  by  the  previous  duration  of  tlie 
disease,  and  the  readiness,  or  the  reverse,  with  which 


Fig.  53.— Leather  Splint  for  Wrist. 


tlie  symptoms  subside.  As  a  rule,  however,  rest 
.should  1)C  maintained  for  at  least  three  months  after 
all  signs  of  disease  have  disappeared,  and  active  exercise 
should  be  very  gradually  renewed.  The  danger  always 
is  that  it  may  be  resumed  too  soon.  It  is  a  conmion 
l)o]icf  that  if  joints  are  kept  long  in  a  fixed  position 
they  will  become  stiff.    This  is' a  faJlacy.  Stillness 
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results  when  inflaraniatoiy  action  has  led  to  ankylosis. 
Hence  the  surest  way  to  avoid  this  result  is  to  svibdue 
the  inlla,iiniiation  by  rest.  Many  a  joint  retains 
unimpaired  motion  after  it  has  been  at  rest  for  six 
months,  or  even  for  upwards  of  a  year.  In  those 
cases,  and  tliey  undoul>tedly  occur,  in  which  stiffness 
follows  long  rest,  the  result  is 
due  not  to  rest,  but  to  the 
plastic  character  of  the  inflam- 
matory process.  An  other  fallacy 
is  that  joints  often  become 
permanently  fixed  by  muscular 
rigidity  ensuing  during  enforced 
rest.  Such  a  result  is,  to  say 
the  least,  very  rare. 

With  local  rest  must  be 
combined  a  dry  climate,  fresh 
air  near  the  sea,  where  this  is 
practicable,  nutritious  diet,  warm 
clothing,  and  tonics,  of  Avhich 
cod-liver  oil  is  the  best  durinti 
cool  weather,  and  the  more  easily 
digested  preparations  of  iron  in 
the  summer  months. 

Before  leaving  this  subject 
reference  may  be  made  to  "senile 
.scrofula,"  a  term  given  by  Sir 
James  Paget*  to  cases  in  every 
respect  resembling  scrofulous  allections  as  they  are  met 
Avith  in  children  and  adolescents,  except  tliat  tliey  occur 
in  pei'sons  from  lifty  years  of  age  and  upwards,  some- 
times in  patients  past  seventy.  Diseases  of  this 
nature  attacking  the  joints,  usually  the  wrist  and 
elbow,  but  occasionally  the  hip,  knee,  and  other 
articulations,  either  spontaneously  or  after  some  slight 
local  injury,  run  sometimes  a  chronic,  but,  in  other 
*  Clin.  LocturoR  :uul  Kssay.s. 
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instances,  a  rapid  and  destructive  course,  quickly 
going  on  to  suppuration  and  disorganisation  of  the 
joint.  Even  in  their  milder  forms  they  prove  little 
amenable  to  treatment,  which  sliould  be  that  already 
haid  down  for  scrofula  :  while  when  they  are  acute 
they  quickly  advance  to  a  stage  in  which  amputation 
may  become  necessary. 

Pulpy  dcs:eiieratioii. — This  term  has  come 
down  to  us  from  Sir  B.  Brodie,  who  applied  it  to  in- 
stances in  which  "  the  synovial  membrane  was  con- 
verted into  a  brown  pulpy  soft  mass,  from  a  quarter  of 
an  inch  to  an  inch  in  thickness,  intersected  by  white 
membranous  lines,  and  studded  with  i-ed  spots,  formed 
by  small  injected  blood-vessels,"  while  "  vascular 
fringes  projected  into  the  cavity  of  the  joint,  a  good 
deal  resembling,  both  in  appearance  and  structure, 
the  appendices  epij^loicas  of  tlie  large  intestine.  The 
semilunar  cartilages  were  entire,  but  wei'e  in  a  great 
measure  concealed  by  the  pulpy  substance  projecting 
over  them.  The  cartilages  were  in  a  state  of  in- 
cipient ulceration."  Observing  that  at  the  commence- 
ment of  these  cases  there  was  neither  pain,  tenderness, 
nor  other  sign  of  inflammation  present,  that  the  en- 
largement of  the  joint  began  almost  imperceptibly, 
and  increased  steadily,  and  that  there  was  no  pain 
even  on  movement,  Brodio  held  that  the  disease  was 
"no  more  inflammatoiy  in  its  origin  than  morbid 
growths  generally  are  in  other  organs."  Later  re- 
search, however,  has  shown  that  those  changes  are 
not  dependent  on  any  form  of  new  growth,  but  that 
they  are  due  to  an  insidious  and  frequently  intractable 
form  of  chronic  inflammation  of  the  .synovial  membi'ane, 
often  tubercular  in  charact(u\  Ilcince,  by  common 
consent,  the  term  pulpy  degeneration  is  dying  out,  and 
is  now  seldom  mentioned,  except  (as  here)  to  avoid 
confusion  as  to  tlus  sense  in  wliich  it  was  originally 
used. 
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Loose  Bodies. 


These  are  most  common  in  the  knee,  but  they 
are  also  occasionally  found  in  the  elbow,  hip,  and 
shoulder.  In  the  other  joints,  though  not  unknown, 
tliey  are  extremely  rare.  Tliey  2^resent  the  following 
varieties  : 

1.  Though  Huntei-'s  view,  that  coagulated  blood 
in  a  joint  might  undergo  conversion  into  a  mass  of 
cartilage  or  bone,  was  erroneous,  those  loose  bodies 


3.  When  a  synovial  fringe  or  a  patch  of  sub- 
synovial  tissue  has  become,  from  injury  or  some  other 
cause,  enlarged  and  thickened,  and  when  it  is  caught 
and  dragged  upon  by  tlie  movements  of  the  joint,  its 
base  is  gradually  drawn  out  into  an  elongated  pedicle, 
and  it  becomes  a  floating  body.  Such  a  body  may 
long  remain  attached  ;  but  its  stalk  may  at  lengtli 
give  way  so  that  it  falls  free  into  the  cavity  of  the 
joint  (Fig.  55).  Bodies  of  this  origin  consist  of  con- 
nective tissue  and  fat,  often  mixed  with  inflammatory 
products,  covered  with  endotheliuin. 

4.  Synovial  fringes,  hypertrojihied  in  the  course  of 
chronic  rheumatic  disease,  or  of  ostoo-arthritis,  often 
become  con\  erted  into  cartilaginous  bodies  by  over- 
growth of  the  cartilage  cellsj  which,  as  pointed  out  by 


which  present  a  merely  fibri- 
nous .structure  may  possibly 
(though  clear  proof  is  M^anting) 
be  derived  from  altered  blood 
clot. 


Fig.  55. — Loose  Body  from 
Joint. 


2.  Blood  extravasated  into 
a  synovial  fringe  may  become 
organised  and  form  a  peduncu- 
lated body,  and,  when  the  stalk 
gives  way,  fall  loose  into  the 
synovial  cavity.  Siaecimens 
exist  to  show  this. 
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TIaiucy  and  Kolliker,  are  normally  present  in  them. 
Tliese  bodies  remain  for  a  time  attached  by  a  pedicle 
(Fig.  5G),  but  tliis  at  last  gives  way  and  they  become 
free.  Such  bodies  consist  of  hyaline  cartilage,  or  of 
tibro-cartilage  which,  however,  may  undergo  calcareous 
degeneration,  or  be  converted 
into  true  bone. 

5.  After  a  severe  contusion 
or  other  local  injury,  a  portion 
of  articular  cartilage  may,  as 
described  by  8ir  James  Paget, 
undergo  "  quiet  necrosis,"  that 
is.  may  perish  independently  of 
any  overt  sign  of  inflammation, 
and  be  shed  into  the  joint  (Fig. 
57).  In  other  cases  the  mass  so 
necrosed  and  cast  off  includes 
not  only  the  articular  cartilage, 
but  also  a  portion  of  the  sub- 
jacent bone  (Fig.  58). 

6.  Or  a  piece  of  cartilage, 
or  cartilage  and  some  of  the  sub- 
jacent bone,  may  be  chipped  off, 
and  fall  into  the  joint. 

7.  The  nodular  ma.sses  that 
form  about  the  joints  in  osteo- 
arthritis may  project  into  the  articular  cavity  attached 
by  a  thread  of  synovial  tissue  acting  as  a  ]iedicle. 
In  niaTiy  cases  the  pedicle  at  length  snaps  and  they 
are  free  (Fig.  .^9). 

8.  Mr.  SI  law  has  recorded  a.  case  in  which  a  loose 
body  was  found,  on  removal,  to  contain  the  ])oint  of 
a  broken  needle.  Probably  the  needle,  accidentally 
embedded  in  the  subsynovial  tissue,  had,  by  ca,usin<T 
irritation,  led  to  the  foi-mation  of  tlio  body  wliich  had 
.subsef|nently  liecome  detached. 

Joints  ill    wliicb  lons(>   lioilics  are  contained  are 


Fig.  56.— Loose  Bodies  in 
Joiut. 
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often  otlierwise  healthy,  or  subject  from  time  to  time 
merely  to  slight  intlammatory  attacks  when  the  body 
is  caught  between  the  articular  sur- 
faces so  as  to  inflict  mechanical 
injury.  In  classes  4  and  7,  and 
often  in  class  3,  the  joint  is  the  seat 
of  chronic  rheumatism,  or  osteo- 
arthritis. In  hydrartlu'osis  the 
synovial  membrane  often  presents 
nodular  masses  of  cartilage,  or  thick 
fringes  that  produce  analogous 
symj^toms. 

Loose  bodies  are  frequently' 
single,  l)ut  their  number  is  subject 
to  wide  variety.  In  osteo-arthritis 
there  are  often  as  many  as  from 
six  to  twenty  or  more.  Lately,  at 
St.  Bartholomew's  Hospital,  Mr.  T. 
Smith  removed  415  bodies  from  a 
knee  joint ;  of  these  only  tive  or  six 
were  attached.  The  pathology  of 
this  remarkable  case  was  obscm'e. 
I^yiiiptoiiis. — These  vary  with 
the  nature  of  the  body  itself,  and  the  condition  of  the 
joint  in  which  it  is  present.  In  a 
typical  case  {e.g.  of  quiet  necrosis, 
or  in  which  a  mass  of  cartilage  has 
formed  in  a  hypertropliied  .synovial 
fringe,  and  has  become  detached, 
the  joint  beiug  otherwise  healthy), 
the  patient  while  walking  is  seized 
with  such  agonising  pain,  coming 
on  as  suddenly  as  if  he  had  re- 
ceived a  blow,  that,  losing  all 
power  in  the  limb,  lie  falls,  overcome  with  a  sense 
of  momentary  faintness.  Sometimes  the  joint  remains 
freely  movable,  and  the  ]iatient  can  walk,  when  in 


Fig.  57.— Loose  Body 
from  Joint. 

A,  Anterior, and  B,  pos- 
terior surface. 


Fig.  5f. — Loose  Body 
from  Joint. 
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the  course  of  a  few  iniuutes  the  pain  goes  ofl'.  In 
other  cases  the  limb  becomes  fixed  at  an  angle  of  aljout 
130*^,  and  any  attempt  at  movement  causes  unbearable 
suffering.  This  stifihess  may  remain  for  a  time,  and 
then,  on  some  movement  of  the  limb,  suddenly  dis- 
appear. It  may,  however,  continue  till  the  joint  is 
surgically  manipulated.   (-S'e;?  page  258.)   The  accident 


Fig.  59. — Loose  Bodies  from  Joint. 


is  followed  by  sharp  synovitis  indicated  by  pain,  heat, 
.swelling,  and  stiffness  lasting  two  or  three  days. 

Often  the  patient  detects  the  body,  and  ascertaiiis 
either  that  it  remains  in  one  situation  (when  attached), 
or  shifts  to  different  parts  of  the  joint.  Probably 
loose  bodies  are  most  commonly  felt  in  the  pouch 
over  the  external  condyle  of  the  femur.  The  agonising 
pain  alluded  to  is  produced  when  these  bodies  are 
caught  between  the  joint  .surfaces,  so  that  the  liga- 
ments are  severely  stretclied  and  the  articular  surfaces 
contused  by  the  povvcrfid  leverage  with  winch  the 
bones  act  upon  each  otlicr. 

The  ai-ticidation  nniiains  fixed  when  the  body  is 
cauglit  and  iieid  like  a  stone  in  the  hinge  of  a  gate, 
but  usually  the  cartilagt;  siijis  away  as  pres.suro 
incroa.sPS,  and  the  joint  is  freely  mov.ible  again. 
The  symptoms  may  return  fre(|ueuLly  wlicu  the  body 


254 


Maixual  of  Surgery. 


is  of  moderate  size  and  movable.  But  wlifn  it  is 
large,  and  can  be  caught  only  in  certain  positicjns,  tlie 
attacks  occur  at  wider  intervals ;  once  a  month,  or 
even  in  three  or  four  months.  In  osteo-arthritis,  or 
other  conditions  in  which  the  joint  is  extensively 
diseased,  the  symptoms  are  mucli  less  chai-acteristic  ; 
but  there  is  still  the  occurrence  of  sudden  pain 
coupled  with  arrest  of  movement,  and  the  fact  that 
either  the  patient  or  the  surgeon  detects  the  body. 

Treatmoiit. — Formerly  the  complications  ensuing 
upon  wounds  of  the  lai'ge  joints  were  so  formidable 
that  the  removal  of  loose  bodies  by  cutting  down  upon 
thein  (the  "  direct  method  ")  involved,  as  numerous 
published  tables  have  shown,  a  mortality  of  at  least 
twenty  per  cent.  This  was  considerably  reduced  by 
the  introduction  of  the  valvular  or  "  indirect  method." 
In  this,  an  instrument  like  a  large-sized  tendon  knife, 
but  with  its  blade  mounted  on  a  long  shank,  is  passed 
through  the  skin  at  a  distance  of  an  inch  and  a  lialf  from 
the  cartilage,  and  is  carried  horizontally  onwards  till 
the  body  is  reached.  The  synovial  membrane  is  then 
freely  divided,  and  the  knife,  when  it  has  been 
slightly  Avitlidrawn,  is  moved  from  side  to  side  in  the 
subcutaneous  fat,  so  that  a  space,  or  a  pocket,  is 
formed.  Into  this  the  cartilage  is  slipped.  Here  it 
may  be  allowed  to  remain  jiermanently,  or,  when  the 
wound  in  the  synovial  membrane  has  healed,  it  may 
be  cut  down  upon  and  removed.  A  serious  drawback 
to  this  method  is  that  it  is  apt  to  fail,  even  in  the 
hands  of  experienced  operators,  either  because  the 
synovial  membrane  has  been  insufficiently  divided,  or 
a  large  enough  space  has  not  been  formed  in  the  ■peri- 
articular  fat  for  the  rccejition  of  the  cartilage,  or 
because  the  cartilage  is  not  free,  but  still  attached 
within  the  joint. 

Hence,  at  the  present  day,  when  it  is  the  ex- 
perience of  every  surgeon  that  if  due  prccautioiLs  arc 
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taken  to  avoid  the  entrance  of  septic  materials  the 
large  cavities,  like  the  peritoneum,  may  be  safely- 
opened,  the  direct  metliod  is  almost  exclusively  in  use. 
It  is  thus  performed :  The  cartilage  is  securely  held 
(at  some  spot  where  the  joint  capsule  is  thin)  by 
transfixing  it  with  one  or  two  strong  steel  needles, 
(of  which  a  trustworthy  assistant  should  have  charge), 
exposed  by  a  carci'ul  dissection,  and  extracted.  Any 
bleeding  should  be  arrested  before  the  joint  is  opened. 
If  the  body  is  attached  its  pedicle  must  be  divifled, 
having,  should  it  appear  vascular,  been  first  tied  witli 
fine  catgut.  The  wound  is  then  brought  together 
with  fine  catgut  sutures,  which  should  include  the 
synovial  membi'ane,  and  dressed  with  carbolic 
gauze  ;  and  the  limb  is  placed  on  a  back  splint  so 
that  absolute  rest  is  maintained.  Healing  generally 
takes  place  by  the  first  intention,  and  there  is 
no  rise  of  temperature.  This  proceeding,  properly 
carried  out,  is  so  free  from  risk  that  it  may  be 
recommended  without  hesitation  in  cases  in  which 
the  joint  is  free  from  advanced  disease,  and  the  patient 
is  sound  and  not  far  past  middle  age ;  and  it  may  be 
regarded  as  in  all  respects  preferable  to  the  indirect 
method.  In  instances  of  osteo-arthritis  or  rheumatic 
disease,  in  otherwise  sound  patients,  in  whom  multiple 
adventitious  bodies  materially  interfere  with  the 
functions  of  the  joint-,  all  those  that  are  completely 
loose,  or  that  can  easily  be  removed,  should  be  extracted ; 
while  others  should  bo  left  till  they  become  trouble- 
some ;  in  elderly  or  unsound  patients  it  is  best  not  to 
ojieratc,  especially  if,  as  is  not  rarely  the  case,  a  knee 
cap  or  a  pad  and  liandage  sullices,  as  the  joint  is  no  , 
longer  the  seat  of  vigorous  movement,  to  relieve  the 
symptoms. 

The  diagnosis  between  cases  of  loose  bodies  and 
cases  of  internal  dci-aiigemeiit  of  tlu;  knee  joint  may 
be  gathered  by  referring  to  page  'Ibl. 
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Displaced  Semilunar  Cartilagr. 

Pley,  under  the  title  of  internal  derangement,  and 
Sir  Astley  Cooper  under  that  of  subluxation  of  the  knee 
joint,  were  among  the  first  to  point  out  the  main  clinical 
symptoms  of  cases  in  which  tlie  semilunar  cartilages  of 
the  knee  are  dis])laced.  The  general  impression  that 
the  internal  cartilage  is  most  often  involved  is  probably 
true,  but  cases  are  not  rare  in  whicli  the  external  is 
at  fault.  The  following  conditions  are  met  with  :  («) 
In  a  healthy  joint,  during  a  violent  effort,  often  of  rota- 
tion, one  of  the  cartilages  at  some  part  of  its  circum- 
ference may  either  protrude  or  slip  inwards,  in  rela- 
tion to  the  condyle  of  the  femur.  In  such  cases  either 
a  prominent  rim  or  a'  deep  sulcus  may  exist  over 
the  site  of  the  cartilage.  (6)  The  strain  on  the  carti- 
lage may  be  so  great  that  its  marginal  attachments 
are  partly  or  com[)letely  torn  through,  and  the  disc 
may  be  displaced,  its  anterior  portion  slipping  back 
entirely  behind  the  corresponding  condyle ;  or  the 
whole  cartilage  slipping  inwards,  so  as  to  lie  in  the 
middle  line,  in  the  intercondyloid  notch  of  the  femur, 
(c)  The  cartilage  may  not  only  be  uprooted  at  its  cir- 
cumference, but  be  also  torn  across,  so  as  to  slip  about 
like  a  pedunculated  loose  body,  {d)  The  end  attach- 
ment of  one  of  the  cartilages  may  be  torn  awaj', 
bringing  with  it  a  fragment  of  the  tibia,  (c)  In  cases  of 
old  synovitis,  especially  in  rheumatic  sulijects,  the 
attachments  of  the  cartilages  become  elongated,  so  that, 
acquii'ing  too  wide  a  range  of  movement,  tliey  fre- 
quently slip  out  of  jjlace.  (_/")  After  injury,  the 
external  cartilage,  and  perhaps  the  internal,  tliough 
I  have  seen  no  examples,  may  become  enlarged  and 
thickened,  so  that  on  certain  movements  of  extension 
and  rotation  it  protrudes  widely,  and  can  be  very  dis- 
tinctly felt.  I  have  met  with  two  cases  in.  which 
this  condition  was  very  clearly  marked,    i^g)  R.  W. 
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Smith  lias  recoi\1c(l  a  case  in  which  the  intenial 
cartihige  was  accidentally  transfixed  by  a  hackle 
].)in,  and  apijareutiy  torn,  or  jiartially  seitarated, 
from  its  connections,  so  that  it  could  be  felt 
protruding  beneath  the  cicatrix  of  the  wound,  where 
it  interfered  considerably  with  the  movements  of  the 
joint,  Dis|>laci'ment  of  these  cartilages,  though  most 
connnon  during  the  vigorous  period  of  adult  life,  may 
occur,  as  the  result  of  injuiy,  in  children  of  six  or  eight, 
or  in  elderly  persons  whose  joints  are  the  seat  of 
chronic  rheumatic  effusion.    [See  page  200.) 

$yDDBg>toiBis. — These  vary  with  the  nature  of  the 
case.  AVhen  in  a  healthy  joint  the  cartilage  is  driven, 
l)y  a  sudden  screw  movement  of  the  femur  and 
til)ia  on  each  other,  out  of  place,  but  without  lacera- 
tion of  its  attachments,  the  pain  at  the  moment  is  as 
severe  as  that  attending  the  slip  of  a  "  loose  cartilage," 
and  the  joint  is  found  partially  flexed  and  "locked," 
and  perhajjs  with  some  deviation  of  the  axis  of  the 
tibia,  often  in  the  direction  of  aliduction.  The  pati(!nt 
cannot  usually  move  the  joint,  yet  on  manipulation, 
though  it  is  locked  against  full  extension,  it  admits  of 
partial  flexion. 

Sometimes  the  disc  is  felt  protruding ;  or  it  may 
have  so  slipped  inwards  as  to  cause  a  deep  tucking  in 
of  the  skin ;  often,  however,  nothing  can  be  seen  or 
felt  on  external  examination,  and  the  accident  must 
be  inferred  from  the  "locked"  condition  of  the  knee. 
Jn  a  few  hours  all  the  signs  of  a  more  or  less  acute 
synovitis  generally  conu;  on. 

When  the  atta.clmuMits  of  tlie  disc  arc  widc^ly  torn, 
th(!  cartilage,  from  the  nrnment  of  the  injury,  slips 
fi'eely  about,  and  the  joint  goes  "in"  and  "out"  with 
every  attempt  at  movenumt.  SubscMjuently  the  slip 
bftcomes  less  tVeipuiiit,  and  occurs  only  on  certabi 
mov(!menfs,  usually  of  flexion,  or  llexion  combined 
with  rot.'ition. 
u  --Jl 
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Many  jiatients  know  exactly  liow  to  put  the 
"joint  out,"  and  can  thus  mateiially  help  the  surgeon 
in  forming  a  diagnosis.  In  cases  in  wliich  the  attack- 
nients  of  the  cartilage  have  become  relaxed  by  chronic 
synovitis,  or  otherwise,  the  joint  is  liable  to  become 
suddenly  locked  and  painful  on  any  casual  movement ; 
e.g.  as  the  patient  rises  from  his  chair,  turns  in  bed,  or 
crosses  one  knee  over  the  other.  Sometimes  the  lock 
is  only  momentary  ;  in  other  cases  the  joint  remains 
fixed.  The  slij)  is  at  first  followed  by  synovitis,  but 
after  a  time  the  joint  becomes  more  tolerant,  and  the 
subsequent  heat  and  swelling  are  little  marked.  In 
the  intervals  between  the  attacks  the  joint  is,  to  all 
appearance,  normal. 

Treatineiit. — In  many  cases,  though  the  "slip" 
causes  some  momentary  pain,  and  is  followed  by  two 
or  three  days  of  synovitis  and  lameness,  the  cartilage 
at  once  passes  back  into  its  place,  and  does  not,  there- 
fore, lock  the  joint.  In  others  it  i-emains  displaced 
so  as  to  lock  the  joint  until  it  is  set  free,  either  by  some 
accidental  movement,  or  by  manipulation  of  the  limb. 
If  overlooked,  the  displacement  may  remain  for  some 
weeks,  or  even  months.  INIany  patients  know  how 
either  to  move  the  limb,  so  as  to  effect  reduction, 
or  to  direct  a  passer-by  to  do  so.  Sometimes  one 
movement  has  the  desired  effect,  sometimes  another. 
The  plan  most  likely  to  succeed  is  to  bend  the  knee  to 
the  fullest  extent ;  a  movement  which,  by  relaxing  all 
the  ligaments,  and  separating  the  articular  surfaces  of 
the  bones  as  far  as  possible  from  each  othei-,  tends  to 
disengage  the  cartilage ;  then  to  freely  rotate  tlie 
tibia  upon  the  condyles  of  the  femur,  at  the  same  time 
that  the  bones  are  drawn  as  far  as  they  can  be  apart, 
and  then  suddenly,  but  not  with  undue  violence,  to 
carry  the  limb  into  full  extension.  Dui-ing  these 
movements  firm  pressure  \\\t\\  the  thumb  should  be 
made  on  the  cartilage  at  any  point  at  which  it  seems 
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over-prominent,  or  where  tliere  is  tenderness.  Some- 
times reduction  is  effected  with  a  snap,  to  be  distinctly 
felt  or  heard.  In  many  cases  an  anaesthetic  is  highly 
advisable,  or,  indeed,  necessaiy,  in  order  to  secure 
muscular  relaxation  and  so  limit  the  amount  of  force 
that  is  required  to  extend  the  limb. 

In  these  cases  of  slipping  cartilage  it  is  not  enough 
merely  to  efl'ect  reduction.  Means  must  be  taken  to 
pi-event  a  return  of  the  displacement.  For  this 
purpose,  one  or  other  of  the  clamps  shown  in  Figs. 
60,  61,  will  be  found  extremely  useful.  Fig.  60  shows 
a  light  semicircular 
steel  spring,  passing 
behind  the  joint,  and 
ending  in  two  jjlates, 
which  embrace  the 
edges  of  the  patella 
and  make  pressui-e 
on  the  lateral  parts 
of  the  joint.  Fig.  61 
shows  two  jointed 
bars,  one  for  the 
outer  and  one  for 
the  inner  sides  of 
the  joint,  connected 
above  and  below 
with  steel  semicii-- 
cles,  and  fastening 
above  and  below  the  °^  Displaced 

]iatella  with  straps. 

To  either  clamp  a  pad  for  pressure  over  any  part  of 
the  cartilage  that  protrudes  may  be  added. 

In  a  case,  in  which  the  cartilage  was  torn  across, 
the  joint  remained  useful  after  the  lacerated  disc  had 
been  removed.  This  example,  togetlier  witli  otlicrs 
that  liave  been  recorded,  is  important,  as  showing  tlmt 
the  removal  of  the  semilunar  cartilages  involves  no 
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material  impairment  of  the  function  of  the  joint. 
Such  an  operation,  however,  can  be  very  seldom 
required,  and  ought  never  to  be  vmdertaken  until 
all  other  means,  especially  the  use  of  the  clamps 
described  above,  modified  according  to  the  case,  have 
been  tried  and  liave  failed.  In  instances  in  which 
dis[)lacement  has  followed  recently  on  an  injury,  or 
relaxation  of  the  attachments  of  the  cartilages  re- 
sulting from  recent  synovitis,  the  use  of  the  clamp 
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may  be  discontinued  after  from  three  or  six  months 
to  a  year.  In  some  cases,  however,  it  must  be  per- 
manently vi'orn.  Many  patients  find  themselves  able, 
when  wearing  the  clamp,  to  play  tenuis  or  take  any 
form  of  active  exercise  without  recurrence  of  the  slip. 

In  those  rare  cases  in  which  repeated  attempts  have 
failed  to  secure  reduction,  the  joint  will  gi-adually 
acquire  fairly  free  movement  as  the  cartilage  adapts 
itself  to  its  new  position. 

Tumours  of  Joints. 

Very  important  cases  are  occasionally  met  witli 
in  which  the  question  arises  whether'  we  have  to 
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deal  with  some  inflammatory  or  other  disease  of 
a  joint,  or  with  a  new  growth  in  the  articular  end 
of  one  of  the  bones.  Tumours  that  imitate  joint 
disease  most  commonly  involve  the  original  growing 
ends  of  the  bones,  that  is,  the  uj)per  end  of  the 
humerus  and  tibia,  the  lower  ends  of  the  femur, 
radius,  and  ulna.  Hence  the  question  of  dingnosis 
between  tumours  and  joint  disease  mainly,  though 
by  no  means  exclusively,  concerns  the  shoulder, 
the  wrist,  and  the  knee.  Tumours  near  joints  belong 
generally  to  the  sarcomatous  group ;  some  are  myeloid 
in  structure,  some  round  or  spindle-celled.  Some, 
however,  are  entirely  cartilaginous,  or  sarcomatous  with 
a  large  admixture  of  cartilage.  Some  spring  from  the 
interior  of  the  bone,  while  others,  px'ol)ably  the 
majority,  are  subperiosteal.  In  the  course  of  their 
growth  they  impinge  upon  Pand  at  length  come  to 
occui)y  the  cavity  of  the  joint,  and  lead  to  the  entire 
destruction  of  the  synovial  membrane,  ligaments,  and 
cartilages,  as  well  as  the  articular  end  of  the  bone  in 
which  they  have  originated  ;  and  to  wide  displacement 
and  deformity  of  the  joint. 

The  likeness  of  a  new  growth  to  joint  disease  is 
sometimes  so  close  that  great  care  is  req^iired  to  avoid 
an  error  that  may  lead  to  disaster.  This  is  the  case 
when  the  new  growth  is  soft  and  elastic,  and  when  it 
is  seated  in  the  immediate  vicinity  of,  or  has  even 
extended  to,  the  synovial  membrane,  so  that  both  by 
its  position  and  its  consistence  it  may  be  mistaken  for 
a  mere  inflammatory  thickening  of  the  latter  structure  ; 
and  when,  moreover,  as  not  rarely  happens,  the  growth, 
by  interfering  with  the  circulation,  lias  led  to  efl'usion 
into  the  cavity  of  the  joint.  Such  tumours,  which 
are  usually  sul)periosteal,  generally  grow  towards  the 
joint  in  the  form  of  fleshy  or  spongy,  ill-deflncd  or 
flattened  lobes  surrounding  tlie  bone,  and  merging  im- 
perceptil)iy  into  the  adjacent  soft  structures  ;  or  of 
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firm  nodules  closely  abutting  on  the  joint.  The  joint 
diseases  which  they  may  closely  veseral)le  are  («)  syno- 
vitis attended  with  some  effusion,  but  jnainly  cliaractei'- 
ised  by  considerable  pulpy  thickening,  and  induration 
of  the  synovial  membrane  ;  (h)  certain  forms  of  chronic 
rheumatism  or  osteo-arthritis  with  synovial  effusion, 
and  irregular  nodular  enlargement  of  the  articular  ends 
of  the  bones.  The  main  j^oints  indicating  the  presence 
of  a  new  growth  are  the  following  :  A  new  growth  is 
irregular  and,  as  a  rule,  extends  in  some  directions 
obvioiisly  beyond  the  confines  of  the  joint.  The  shaft 
of  the  bone,  as  well  as  its  mere  articular  border,  is  dis- 
tinctly enlarged  ;  the  swelling  at  the  part  most  remote 
from  the  joint  is  often  hard,  nodular,  lobed,  or  tuberose  ; 
one  bone  only  is  aSected ;  movement  of  the  joint  within 
certain  limits  may  be  free.  Enlargement  is  usually 
rapid  and  continuous^  so  that  in  three  months  the 
disease  has  attained  considerable  size  ;  the  lymphatic 
glands  may  be  enlarged.  Pain,  heat,  efl^iision,  and  dis- 
tension of  the  cutaneous  veins  are  symptoms  on  which 
in  respect  to  diagnosis  little  dependence  should  be 
placed.  In  new  growths  pain  may  be  either  slight, 
moderate,  or  severe ;  heat  of  the  surface  and  general 
I'ise  of  temperature  may  be  as  marked  as  they  are  in 
mere  inflammatory  joint  disease  ;  the  cutaneous  veins 
are  often  enlarged  and  conspicuous  in  some  forms 
of  synovitis.  Some  guidance  may  be  derived  from 
observing  whether  the  patient  presents  any  evidence 
of  the  strumous  or  of  the  rheumatic  diathesis,  or 
is  suffering  from  disease  of  any  other  joint  ;  and  the 
history  of  the  case,  and  of  the  patient's  family,  should 
be  inquired  into.  Should  doubt  remain,  the  disease 
should  be  very  closely  watched,  careful  measurements 
should  be  taken,  and  the  case  should  be  treated  as  if 
the  affection  were  inflammatory,  with  rest  and  well- 
fitting  .splints,  or  with  siich  remedies  as  the  features  of 
each  particular  case  may  suggest.    It  may  even  be 
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advisable,  clue  care  against  septic  infection  being 
taken,  to  remove  a  portion  of  the  disease  for  micro- 
scopic examination,  so  that  diagnosis  may  be  completed 
and  the  appropriate  treatment  entered  upon  without 
delay. 

Troatinei»t.— The  ti-eatmcnt  of  tumours  of  the 
articular  ends  of  the  long  bones  involving  the  joints 
is  laid  down  in  Art.  11.  Here  it  will  be  sufficient  to 
remark  that  the  choice  must  lie  between  amputation 
of  the  limb,  and  enucleation  of  the  growth  ;  or  in  the 
case  of  the  upper  end  of  the  humerus,  or  the  lower 
extremity  of  the  ulna  or  radius,  excision  of  the  end 
of  the  bone.  The  latter  proceeding  may  be  adopted 
when  the  tumour  is  either  myeloid  or  cartilaginous,  and 
not  too  extensiv^e  ;  but  in  other  instances  amputation 
should  be  performed.  As  some  uncertainty  usually 
remains,  an  incision  ouglit  always  to  be  made  into 
tlie  tumour  before  amputation  itself  is  proceeded 
with. 

The  Question  of  Excision  in  Joint  Disease. 

In  estimating  the  value  of  excision  as  a  means 
of  treating  diseases  of  the  joints  it  is  at  once  ap- 
parent that  the  question,  far  from  turning  on  any 
simple  issue  that  can  be  concisely  stated,  is  one  in 
the  discussion  of  which  several  important  con- 
siderations have  to  be  taken  into  account.  This, 
however,  is  not  always  borne  in  mind.  Some  authori- 
ties are,  as  many  think,  too  ready  to  look  at  excision 
merely  as  a  surgical  operation,  whose  success  is  in 
itself  enough  to  secure  a  verdict  in  its  favour.  But 
tiie  fact  that  the  wound  will  iieal  rapidly,  so  that  the 
patient  will  lie  u])  and  aljout  in  a  few  weeks,  is  not 
enough  to  justify  a  resort  to  such  an  operation  as  the 
excision  of  a  large  joint.  It  must  finst  be  sliown  that 
there  ai'e  no  means  of  a  less  heroic  kind  tliat  will 
secure  a  still  better,  or  even  an  equally  good,  result. 
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( )[i('rn,t iouH  rost  in  (rillrrciit  cnses  on  (lillbi-eiit  principles. 
!N(i\v  tlii^  pi-iiiL'i])lt-'  of  excision  is  the  same  as  iliat  of 
iiiii])nl,-itioii,  or  the  i-enioval  of  an  eye-ball  or  a  testis. 
'J'liab  is,  it  abandons  all  attempt  to  cure  disease,  and 
falls  l)ack  on  the  somewhat  primitive  expedient  of 
cutting  awa.y  the  part  in  which  the  disease  is  placetl. 
Although  there  are  many  cii'cumstances  in  whicli  the 
surgeon  is  di-iven  to  adopt  tliis  kind  of  operation  {e.g. 
in  dealing  with  malignant  disease),  it  is  obvious  that 
it  should  be  avoided  whenever,  in  the  interest  of  the 
patient,  it  is  possible  to  do  so. 

It  must  be  remembered  also  that  the  necessity  for 
an  oijeration  often  de])ends  on  the  stage  which  surgery 
has  reacluid.  Many  operations  formerly  called  for 
have,  as  sui'gery  has  imjn-oved,  been  to  a  gi-eat  extent, 
or  even  entirely,  set  aside.  Some  thirtj^or  forty  years 
ago  tiie  tr(>atment  of  inflammatory  diseases  of  the  joint 
was  so  little  understood,  that  these  allections  commonly 
went  on  from  bad  to  worse  and  to  the  development 
of  formidable  complications,  until  amputation  of  the 
limb  was  the  only  course  that  remained  for  relieving 
the  patient  from  intolerable  suliering,  and  enabling 
liim  to  follow  some  occupation,  or  even  for  saving  his 
life.  At  this  pc-riod  a  great  advance  was  made  when 
Sir  W.  Fergussou  and  others  introduced  excision  as  a 
substitute  for  amputation,  and  endeavoured,  by  re- 
moving the  aflected  joint,  to  save  the  remainder  of 
the  limb.  Since  that}  time,  however,  our  knowledge 
of  diseases  of  the  joints  has  been  considerably  in- 
creased, the  means  of  forming  an  early  diagnosis  have 
been  attained,  and  the  eflicacy  of  early  treatment 
on  the  princijile  of  complete  I'est  has  been  amply 
demonstrated,  it  has  also  come  to  be  well  known 
that,  if  due  precautions  are  taken,  a  joint  in  which 
suppui-abion  has  occurivd  may  be  freely  opened  and 
drained  as  safely  as  any  otli(>r  large  ab.scess  cavity,  and 
that  in  the  majority  of  cases  thus  treated  the  patient 
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recovers  with  a  very  serviceable  limb.  Under  tliose 
circumstances,  it  would,  at  first  sight,  appear  that  the 
necessity  of  resorting  to  any  large  operation,  whether 
am{)utation  or  excision,  involving  the  sacrifice  of  the 
afiected  joint,  had  been  set  aside,  and  that  the  broad 
principle  of  conservative  surgery,  the  cure  of  disease 
rather  than  the  cutting  awa}'  of  the  organ  in  which 
the  disease  is  placed,  would  be  as  applicable  in  the 
case  of  the  joints  as  in  any  other  field  of  practice. 

Arguments  for  excision.  —  There  are,  however, 
three  grounds  on  which  some  sursreons  still  advocate 
the  frequent  resort  to  excision  as  a  means  of  treating 
strumous  joint  disease  :  (1)  that  the  operation  saves 
time  ;  (2)  that,  as  tuberculosis  is  present,  recos'eiy 
without  operative  Interference  is  very  improbable; 
(3)  that  by  removing  the  structure  in  which  tubercle 
is  de|)osited,  the  danger  of  general  tuberculosis  is 
averted.  None  of  these  arguments  will  bear  close 
examination. 

1.  In  the  first  place,  the  time  saved  (in  other 
words,  the  rapidity  of  repair  after  excision)  turns 
on  the  period  of  the  disease  at  which  the  opera- 
tion is  performed.  In  many  cases  of  long- 
standing disease,  in  which  the  tissues  have  become 
widely  degenerate,  so  far  from  time  being  saved,  tlie 
wound  often  never  heals  at  all  ;  or  it  heals  only  after 
a  period  (extending  over  many  months,  or  even  over 
two  or  three  years)  that  would  have  much  more 
than  sufficed  for  cure  by  continuous  rest.  In  many 
instances  the  disease  is  entirely  unchecked,  or  con- 
siderably aggravated  by  the  operation.  The  ordy 
cases  in  wiiich  lapid  hciding  can  be  depended  upon 
are  tliose  in  wliich  such  slight  changes  have  taken 
place  that  continued  rest  would  certainly  lead  to 
recovery,  and  often  to  the  restoration  of  perfectly 
free  movement  in  the  joint.  I>esides,  it  is  obvious 
that  rapid  rei)air  is  not  everything.      If  it  were, 
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amputation  ought  to  be  performed  in  many  compound 
fractures,  and  even  for  many  lacerated  wounds. 

2.  To  tlie  proposition  that  as  tubercle  is  commonly 
present,  recovery  without  operative  interference  is  im- 
jirobable,  the  reply  is,  first,  that  microscopic  investiga- 
tion shows  that  tubercle  is  often  absent  in  the  early 
stages  of  these  affections  ;  and  secondly,  that  whether 
tubercle  is  present  or  absent,  cases  which  are  ti'eated 
by  rest  will,  in  all  but  very  exceptional  instances,  end 
in  recovery,  a  fact  attested  by  the  circumstance  that 
excision  is  scarcely  ever  performed  for  patients  in  the 
middle  or  upper  classes. 

3.  The  view  that  excision  averts  or  largely  di- 
minishes the  liability  of  systemic  infection  is  met  by 
the  observation,  first,  that  tubercle  is,  as  already  men- 
tioned, often  absent ;  that  general  tuberculosis  is  rare 
as  a  sequel  of  articular  disease  (page  287);  that  even 
in  cases  in  which  tubei-cle  is  present,  it  is  imi^ossible  to 
ensure  its  complete  removal  by  excising  the  affected 
joint,  or  to  guard  against  the  existence  of  other  and 
more  active  centres  of  infection  elsewhere,  e.g.  in 
some  part  of  the  lymphatic  system. 

Obvious  drawbacks  to  the  general  resort  to  ex- 
cision are,  first,  that  repair  will  not  take  place  unless 
the  patient  is  in  fairly  good  general  liealth.  Hence, 
to  secure  what  are  termed  good  results,  the  operar 
tion  nnist  often  be  performed  early,  that  is,  when 
rest  alone  would  liave  sufficed  to  eflect  a  cure. 
At  later  stages  the  operation  frequently  entirely 
fails,  the  wound  remaining  unhealed,  suppuration 
continuing,  and  the  case,  unless  amputation  is 
performed,  ending  fatally  by  exhaustion  or  amyloid 
disease.  Secondly,  the  limb  after  excision  is,  as  a  rule, 
much  less  uscfrd,  even  when  favourable  repair  has 
taken  place,  than  after  recovery  without  operation. 
After  excision  of  the  knee  in  patients  under  ten  (and 
the  conditions  for  which  the  advocates  of  excision 
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employ  the  operation,  care  nuicli  more  common  before 
than  after  that  age),  the  limb  is,  in  many  instances, 
so  short  and  deformed  by  gradual  yielding  that  it 
is  in  great  part  or  entirely  useless. 

These  remarks,  unavoidably  much  condensed,  are 
not  intended  as  a  sweei)ing  condemnation  of  excision, 
but  as  sujjporting  the  view  that  the  operation  is  one, 
even  at  present,  of  very  limited  application,  and  one 
that  is  destined  in  the  future  to  fall  jnore  and  more 
into  disuse. 

In  the  case  of  the  joints,  as  in  that  of  the  eye,  the 
testis,  and  numerous  other  instances,  true  j^rogress 
lies  in  the  direction  of  cultivating  early  diagnosis, 
in  diffusing  a  knowledge  of  the  great  importance  of 
attackine;  disease  before  serious  structural  changes 
have  occurred,  and  in  the  adequate  application  of  the 
principle  of  rest.  When  all  this  has  been  done,  the 
necessity  for  such  a  proceeding  as  excision  will  very 
seldom  arise. 

Cases  adaptfid  for  excision. — In  the  meantime, 
however,  there  are  various  instances  in  which  ex- 
cision should  be  adopted.  These,  in  the  case  of  the 
]dp,  are  mentioned  at  page  293. 

In  the  knee,  excision  is  mainly  of  use  in  cases  (ct)  in 
which  the  bones  are  in  good  condition,  but  Avhere,  as 
the  result  of  subacute  synovitis  of  long  standing, 
attended  with  relaxation  of  the  ligaments,  so  much 
di.splaccment  has  occurred  that  the  limb  cannot  be 
brought  into  a  serviceable  position ;  (/;)  in  which, 
though  displacement  is  limited,  the  synovial  membrane 
is  the  seat  of  extensive  pulpy  degeneration,  a  con- 
dition in  which  repair  is  very  unlikely  to  take  place. 
The  operation  is  not  generally  suital)le  when  the 
patient  is  unrler  five  or  even  seven  ;  when  disease  is 
acute ;  wlien  the  l)on(!S  are  exteiisivc'iy  involved  ; 
or  wlicn  the  general  liealtli  lias  bioken  down. 

As   to   the   value    of   excision   in    the  other 
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ai'ticulations,  the  sJimdder  joint  is  comparatively  seldom 
diseased,  it  is  easily  kept  at  rest,  and  shows  a  strong 
tendency  to  gradual  recovery,  it  is  liable  to  no  de- 
formity, and  although  the  joint  almost  iiivariaVjly  be- 
comes stiff",  compensatory  movements  at  the  elbow 
and  between  the  scapula  and  the  trunk  are  so  free 
that  the  limb  reniains  useful.  Hence,  excision  is  very 
seldom  either  called  for  or  performed,  and  certainly 
the  limb,  after  it,  is  generally  much  less  serviceable 
than  after  repair  by  contiiaued  rest. 

The  elboio  is,  of  all  the  joints,  that  in  which  ex- 
cision yields  the  best  results.  As  growth  takes  place 
at  the  upper  extremity  of  the  humerus,  and  the  lower 
extremity  of  the  ulna  and  radius,  the  removal  of  the 
elbow  joint  ends  of  these  bones  does  not  materially 
affect  tlie  length  of  the  limb,  nor  is  length  here  a 
matter  of  much  importance.  If  sufficient  bone  is 
lemoved  to  prevent  ankylosis,  and  if  tlie  anconeus 
is  preserved,  free  motion  and  considerable  power  are 
secured  ;  the  amount  of  repair  to  be  effected  is  com- 
paratively small.  Yet  even  in  this  instance  it  is 
only  in  cases  that  have  been  utterly  neglected  that 
excision  can  be  necessaiy  ;  for  if  the  joint  is  kept 
at  rest  and  in  good  j^osition,  tlie  disease  will  very 
rai-ely  indeed  become  serious ;  on  the  contrary,  it  will 
undergo  steadily  advancing  i-epair.  Even  when  sup])U- 
ration  occurs,  if  the  joint  is  opened  antiseptically, 
provision  made  for  free  drainage,  and  rest  is  continued, 
recovery  will  still,  as  a  rule,  ensue. 

Excision  of  the  ivrist  for  disease  is  a  rare  operation, 
generally  attended  with  very  limited  success.  There 
are  but  very  few  cases  in  which  disea.se  of  this  joint, 
when  adequately  treated  by  rest,  does  not  end  in  re- 
covery, and  the  restoration  of  considerable  or  even  un- 
impaired movement ;  whereas,  after  excision,  the  move- 
ments and  strength  of  the  hand  are  alike  very  seriously 
impaired.    Usually  the  removal  of  any  of  the  carpal 
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bones  that  are  provoking  prolonged  suppuration  is 
better  than  a  systematic  excision. 

In  the  case  of  the  ankle,  as  in  that  of  tlie  wrist, 
excision  is  both  rare,  and,  as  a  veiy  general  rule,  in- 
advisable. In  the  early  stage  disease  readily  yields  to 
treatment  by  continued  rest ;  in  the  later  stage  it  is 
very  rarely  confined  to  the  end  of  the  tibia  and  tibula  ; 
it  mucli  more  conunonly  involves  the  tarsus  also,  so  that 
the  astragalus  and  perhaps  some  other  bones  must 
be  removed ;  it  is  difficult  to  perform  the  operation 
without  injuring  surrounding  tendons  and  other  im- 
portant anatomical  structures  ;  repair  is  tedious,  and 
the  limb  is  apt  to  be  subsequently  less  useful  than 
it  is  after  a  Syme's  amputation  of  the  foot. 

As  to  excisions  in  jjatients  over  twenty-five,  it 
must  here  suffice  to  say,  that  although  successful 
cases  have  been  recorded,  the  operation  in  the  case 
of  the  hip  and  the  knee  is  so  formidable  to  life  that 
it  cannot  be  genei'ally  recommended.  Amputation  is 
•almo-st  constantly  the  safer  alternative.  In  the  other 
joints,  especially  the  elbow,  excision  may,  in  pi'operly 
selected  cases,  yield  good  results  in  healthy  subjects 
in  whom  disease  is  not  acute,  and  in  whom  the  bones 
are  not  extensively  involved. 

The  Question  of  Amputation  in  Joint  Disease. 

It  has  been  pointed  out  that  inflammatory  affec- 
tions of  the  joints  are  amenable,  in  a  degree  that  was 
entirely  unsusjiected  even  a  few  years  ago,  to  appro- 
priate ti-eatment ;  and  the  opinion  has  been  expressed 
that  wlien,  instead  of  V)eing  allowed  to  advance  until 
serious  structural  changes  have  occurred,  tliese  diseases 
are  adecpiately  treated  in  their  inci])ient  period, 
excision  will  ftill  almo.'st  entirely  into  disuse.  The 
same  may  bo  said  of  ainiiutalion  for  joint  disease, 
although  it  will  probably  in  the  future  become  the 
more  common  o[)(.'nition  of  the  two.     As  matters 
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at  present  stand,  however,  disease,  in  a  considerable 
number  of  instances,  reaches  an  incurable  stage,  and 
becomes  associated  with  various  complications,  and 
amjiutation  is  all  that  remains  to  be  done. 

The  grounds  for  resorting  to  the  ojjeration  may  refer 
either  to  the  joint  itself  or  to  the  general  condition  of 
the  patient.  Thus,  in  some  instances  in  which  the  disease 
has  become  so  advanced  that  there  is  no  probability  of 
repair  by  rest  and  its  accessories,  the  ends  of  the  bones 
are  so  extensively  involved  that  excision  is  inadmissible; 
in  others  copious  suppuration  and  wide  burrowing  of 
matter  through  the  limb  preclude  excision  ;  in  acute 
disease,  should  the  question  between  excision  and 
amputation  arise,  amputation,  as  a  rule,  had  better  be 
performed. 

As  regards  the  general  condition  of  the  patient, 
it  must,  as  already  said,  always  be  remembered  that 
satisfactory  repair  after  excision  of  a  large  joint 
will  take  place  only  when  the  patient  is  in  fairly  good 
health.  Hence,  a  state  of  exhaustion  or  feebleness, 
and  the  cachexia  of  advanced  tuberculosis,  are  condi- 
tions which  tend  to  preclude  repair,  or  at  least  to 
render  it  very  doubtful.  In  these  cases,  on  the  other 
hand,  amputation  is  usually  followed  by  rapid  recovery. 

The  age  of  the  patient  is  a  verj'  important  pioint. 
Subscribing  to  the  great  principle  of  conservatism, 
every  surgeon,  if  his  choice  were  free,  would  pirefer 
excision  to  amputation.  Experience,  however,  has 
amply  shown,  that  in  many  cases  amputation  is 
the  better  operation.  In  children  under  five  the 
articular  ends  of  the  femur  and  tibia  are  so  largely 
cartilaginous,  that  firm  union  after  excision  often 
fails  to  take  place.  In  adults,  say  after,  at  the  latest, 
thirty  years  of  age,  the  risks  of  excision  are  so  great, 
and  those  of  amputation  so  comparatively  small, 
that  the  latter  operation  should,  as  a  rule,  be 
performed.    In  dealing  with  the  advanced  forms  of 
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joint  disease,  it  is  very  important  not  to  misjudge  tlie 
case  so  as  to  allow  the  period  at  which  amputation 
would  succeed  to  pass  by. 

The  grounds  for  resorting  to  the  operation  without 
further  delay  have  reference  chiefly  to  the  patient's 
general  condition.  So  long  as  this  is  not  unfavour- 
able, expectant  treatment  by  rest,  etc.,  may  be 
persevered  in ;  but  should  it  be  found  that  the 
patient  is  steadily  losing  appetite  and  strength,  that 
he  is  also  losing  flesh  (always  a  highly  important 
point),  that  the  temperature  remains  high,  that  sweating 
is  copious,  and  that  the  pulse  is  becoming  smaller  and 
more  rapid,  further  delay  is  dangerous.  Especially 
in  these  cases  must  a  watch  be  kept  for  the  appearance 
of  albumen  in  the  urine,  and  for  enlargement  of  tiie 
liver,  as  evidence  that  amyloid  degenei'ation  of  the 
viscera  has  commenced.  Formerly  it  was  su^jposed 
that  tliis  condition  precluded  operative  interference, 
but  it  is  now  well  known  that  if  the  suppiiration 
on  which  it  depends  can  be  arrested,  this  complication 
will  generally  disappear.  This  is  the  case,  however, 
only  when  amyloid  degeneration  is  of  recent  date. 
When  it  is  of  long  standing,  not  oidy  is  it  irremedi- 
able, but  it  is  extremely  likely  to  determine  a  fatal 
result  if  amputation  is  performed. 

Diseases  of  Individual  Joints. 

Shoulder.— ,S'i9'?t?ft07A.9  affections  of  the  shoulder 
joint  arc  common  in  childhood  and  eai-ly  adult  life. 
Disease  may  begin  either  as  synovitis,  the  most  usual 
form,  or  as  epiphysitis  of  the  humerus,  soon  extending 
to  the  joint  itself.  In  either  case  the  aO'cction  is 
gtmerally  subacute  ;  often  so  insidious  that  it  is  apt  to 
})(;  overlookcid.  Pain  is  often  absent,  or  very  slightly 
mai'ked  ;  it  is  felt  in  or  around  the  joint,  or  near  the 
insertion  of  the  deltoid.  'J'he  most  prominent  symp- 
toms are  wasting  of  the  deltoid  and  of  the  scapular 
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muscles,  and  stiffness  of  the  joint,  the  scapula  following 
the  humerus  both  when  the  patient  moves  the  arm, 
and  when  an  attempt  is  made  to  rotate  the  humerus 
in  the  glenoid  cavity.  The  arm  remains  at  the  side, 
and  no  deformity  is  produced.  Su^jpuration  is  rare,  but 
in  epiphysitis  abscess  may  form  beneath,  and  at  length 
point  at  the  anterior  border  of  the  deltoid,  or  in  the 
axilla.  The  shoulder  is  so  easily  kept  at  rest,  its 
movements  being  so  readily  performed  between  the 
scapula  and  the  thorax,  and  at  the  elbow,  that  disease 
of  the  joint,  though  it  may  be  tedious,  shows  a  marked 
tendency  to  recovery.  Treatment  consists  in  main- 
taining rest  by  keeping  the  arm  bandaged  to  the  side  ; 
and  if  it  is  thought  necessary,  a  leather  shield  splint 
may  be  moulded  to  the  joint  and  upper  half  of  the 
arm.  Even  in  eai'ly  cases  rest  should  be  contin\;ed 
f(jr  at  least  three  or  four  months.  If  abscess  forms 
it  should  at  once  be  ojjened  antiseptically.  In 
epiphysitis  necrosis  is  rare,  and  operative  interference 
is  seldom  required.  Should  a  sinus,  however,  remain 
unclosed,  in  spite  of  continued  rest  of  the  joint,  it 
should  be  carefully  explored.  If  a  sequestrum  is 
detected  it  should  be  removed,  but  generally  no  carious 
or  inflamed  bone  should  be  gouged  away. 

As  the  result  even  of  slight  disease  this  joint 
usually  remains  .stiff,  and  the  question  of  endeavouring 
to  restore  movement  by  manipulation  presents  itself. 
The  necessity  of  interference  after  mere  sprains  or 
contusions  is  now  well  understootl ;  but  when  stiffness 
has  followed  disease  manipulation  will  very  seldom 
be  attended  with  benefit,  while  it  will  often  be  in- 
jurious by  2:)rovoking  a  return  of  inflammatory  action. 
This  is  especially  tlie  case  in  strumous  disease. 

Acide  artJifitis  is  common  in  this  joint  in 
infants  under  two.  As  its  result,  a  large  collection 
of  matter  is  I'apidly  formed  beneath  the  deltoid, 
sometiuK^s  extending    forward    under    the  pectoral 
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muscles  as  well  as  into  the  axilla.  The  upper 
eud  of  the  humerus  is  often  completely  destroyed, 
and  with  the  loss  of  the  epiphysis  the  subsequent 
growth  of  the  bone  is  arrested,  and  the  arm  may  ulti- 
mately be  three  or  four  inches  shorter  tlian  its  fellow, 
and  remain  weak  and  flail-like.  Treatment  consists 
in  the  early  evacuation  and  free  drainage  of 
matter,  and  in  supporting  the  strength  of  the  patient 
by  the  means  already  described  (page  240).  In 
pycemia  and  sepficcemia  the  shoulder  is  often  the 
seat  of  the  rapid  formation  of  a  large  abscess,  which 
gives  the  joint  a  globuhvr  or  rounded  outline.  Fluc- 
tuation is  very  distinct.  In  some  instances,  how- 
ever, effusion  is  merely  serous,  and  may  undergo 
absorption.  Charcot's  disease  and  osteo-arthritis  are 
common  in  the  joint.  In  the  latter,  tlie  articulation 
becomes  stiff  and  painful  ;  cracking  or  grating  is 
felt  on  movement,  muscular  wasting  is  marked ; 
and  pain  of  a  dull  aching  or  gnawing  cliaracter  is 
complained  of  either  in  the  joint  itself  or  the  outer 
part  of  the  arm  beneath  the  deltoid.  As  the  disease 
advances  the  articular  surfaces  become  altered  in 
outline,  and  the  head  of  the  humerus,  enlarged  by 
osteophytic  growths  around  its  margin,  is  found  to  be 
displaced  upwards  and  forwards  so  as  to  imitate  the 
apjioarance  of  suljcnracoid  dislocation.  Tliis  should  be 
bome  in  mind,  and  in  any  case  of  ol)Scure  injury  of 
the  shoulder  in  an  elderly  person  careful  inrpiiry 
shoidd  be  made  into  the  previous  condition  of  this 
joint  Ijefore  any  step  is  taken  to  effect  the  reduction  of 
what  at  first  siglit  may  be  erroneously  mistaken  for  a 
recent  dislocation.  For  the  treatment  of  osteo-arthritis 
see  page  278.  Hi/plnlitic  disease  of  this  joint  is 
(!xtreniely  rare  (page  224).  I  have  never  met  wilh 
any  instance  of  it. 

The   <^ll»o\v. — Stnniiniis  disease,  both  in  Ihefoi-m 
of  synovitis,  and  of  osteitis,  beginning  either  in  the 
s  -21 
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articular  end  of  the  humerus  or  the  ulna,  is  of  very 
frequent  occurrence.  The  joint  is  more  or  less,  but 
sometimes  very  slightly,  restricted  in  its  various 
movements  ;  puffy  swelling,  especially  over  the  head  of 
the  radius  and  liy  the  sides  of  the  tendon  of  the 
triceps  (giving  the  joint  an  appearance  of  increased 
width  when  viewed  from  behind)  is  well  marked ; 
there  is  often,  but  by  no  means  invariably,  increased 
heat  of  the  surface  ;  muscular  wasting,  especially  of  the 
arm,  is  a  constant,  often  a  very  early,  symptom.  The 
disease  is  generally  chronic,  but  it  may  be  acute,  and 
pass  on  quickly  to  the  formation  of  matter,  distending 
the  synovial  membrane  and  pointing  either  at  the 
outer  or  inner  aspect  of  the  joint.  Pain  is  seldom  a 
marked  symptom,  and  is  often  so  entirely  absent  that 
parents,  and  even  the  surgeon,  may  be  misled.  Stiff- 
ness, pviffy  swelling,  and  muscular  wasting,  are,  in  fact, 
the  most  reliable  symptoms.  Treatment  consists  in 
the  use  of  well-fitted  leather  splints,  confining  the 
joint  at  a  right  angle  (Fig.  52),  the  arm  being  kept 
in  a  sling.  Matter,  if  any  form,  must  be  evacuated, 
a  "window"  being  cut  in  the  splint  to' allow  of 
drainage.  Though  stiffness  sometimes  remains  when 
inflammation  is  plastic,  perfectly  free  movement  is 
often  regained  when  treatment  has  been  applied 
early  and  has  been  sufficiently  prolonged.  The 
splints  must  be  continued  for  from  three  months 
to  nine  months,  or  even,  in  older  cases,  for  a  year  or 
more.  When  the  articular  ends  of  the  bones  are 
carious  it  is  useless  to  gouge  away  the  inflamed  struc- 
tures. With  rest  the  osseous  tissue  will  very  usually 
regain  a  healthy  condition  ;  but  this  failing,  or  where 
the  extensively  diseased  synovial  membrane  continues 
to  suppiirate  in  spite  of  long-continued  rest,  excision 
will  be  indicated. 

Acxde  arthritia  of  infants  is  frequent  in  the 
elbow.     Tlio  joint,  often  within  two  or  three  days. 
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becomes  the  seat  of  a  large  abscess,  and  the  ar- 
ticular ends  of  the  bones,  as  well  as  all  the  ligamen- 
tous structures,  are  i-apidly  destroyed,  so  that  the 
humerus  and  hones  of  the  fore-arm  are  widely  movable 
in  all  dii-ections  on  each  other.  In  early  cases,  if 
matter  is  at  once  evacuated,  this  extensive  destruction 
may  be  avoided,  and  the  joint  may  regain  all  its  nor- 
mal movements,  while  in  cases  in  which  treatment  has 
been  neglected  the  joint  remruns  weak,  loose,  and 
flail-like.  The  elbow  is  a  common  seat  of  C'/inrcot's 
disease,  and  often  presents,  in  a  characteristic 
form,  the  changes  induced  by  this  affection.  The 
joint  becomes,  sometimes  very  rapidly,  enlarged  and 
deformed  by  the  accuuudation  of  fluid  in  the  interior, 
and  in  adventitious  pei'iarticular  bursal  sacs;  and  also 
by  the  destruction  of  the  articular  surfaces  of  the  bones 
and  the  heaping  up  of  irregular  osteophytic  masses 
about  the  ends  of  the  shafts.  The  joint  admits  of  ab- 
normally free  motion  and  coarse  grating  is  felt.  There 
is,  howevei-,  little  or  no  pain,  and  the  patient  uses  the 
liinb  freely.  Oateo-arlh.ritis  often  involves  this  joint, 
though  less  frequently  than  it  does  the  knee,  hip,  and 
shoulder.  The  usual  symptoms  of  slowly  increasing 
stitl'uess,  pain  of  a  dull  wearing  character,  cracking 
and  creaking  on  movement,  together  with  the 
presence  of  the  disease  in  other  joints,  frequently, 
among  the  rest,  in  the  opposite  elbow,  will  render 
diagnosis  very  easy.  For  treatment  sr'e  page  278.  In 
the  coui-se  of  fii/o'jnia  a,ud  other  forms  of  blood  poison- 
ing, the  elbow  (an  articulation,  however,  which  often 
escajics)  pn^sents  lesions,  the  features  and  treatment 
of  wliicli  have  been  flesci-ibtid  (page  2"i7).  tSyph.ililic 
disr'.ase  of  the  elbow  joint  is  not  rare,  and  proliably 
many  instances  of  chroiiie  and  relapsing  inlhunma- 
tion  in  adults,  attcmtled  witli  thickcMiing  of  the  synovial 
membrane  and  not  yiehling  to  the  prolonged  use  of 
rest,  have  iieen  of  tliis  character  (page  221) 
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Wrist. — In  children  and  young  adults,  and  even 
occasionally  in  old  persons  (page  248),  strumous  affec- 
tions are  prone  to  attack  this  joint,  which  becomes 
slightly  flexed,  swollen,  and  puffy,  both  on  the  dorsal 
and  palmar  aspects ;  normal  dejaressions  between  the 
tendons  are  lost,  and  the  jmrt  assumes  a  smooth  fusi 
form  outline,  the  result  of  synovial  thickening.  A 
well  mai  ked  feature  is  impairment  of  the  movements 
of  the  hand,  especially  of  pronation  and  supination ; 
and  the  power  of  grasping  objects  tirmly  is  lost. 
Muscular  wasting  of  the  fore-arm  is  always  present ; 
25ain  and  surface  heat  are  very  variable  symptoms ; 
they  are  often  absent  in  cases  in  which  the  joint  is  in 
a  state  of  advanced  disease.  Treatment. — The  joint 
must  at  once  be  enclosed  in  leather  splints  {see 
Fig.  53),  and  the  fore-arm  supported  in  a  sling,  the 
patient  being  forbidden  to  make  any  use  of  the 
limb.  Cases  are  very  rare  in  wliich  recovery  will 
not  follow,  if  this  plan  is  adopted  eai-ly  and  continued 
for  the  necessary  period  of  from  three  to  six  months. 
In  advanced  cases  the  time  must  be  extended  to  a 
year,  or  even  longer.  If  suppuration  occurs,  matter 
should  be  evacuated,  and  drainage  provided  for.  When, 
in  spite  of  three  or  four  months  of  rest,  suppuration 
continues  to  be  free,  it  should  be  ascertained,  with 
as  little  disturbance  of  the  structures  as  possible, 
whether  any  of  the  carpal  bones  have  become  necrosed 
and  loose.  If  any  are  so  found  they  should  be  re- 
moved ;  but  if  the  bones  are  merely  inflamed,  or  in 
a  state  of  caries,  they  should  be  left  for  repair  by  a 
still  longer  period  of  rest ;  for  here,  as  in  all  other 
cases,  the  gouging  away  of  intlamed  or  carious  bone 
will  have  the  effect  of  aggravating  rather  than  of 
removing  the  disease.  In  cases  of  extensive  disease 
some  surgeons  resort  to  a  systematic  excision  of  the 
wrist  joint.  Very  generally,  however,  a  better  result 
will  be  obtained  by  loiig-continued  rest,  combined 
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with  the  removal  of  any  seqtiestra  that  are  from  time 
to  time  found  to  be  loose.  It  is  difficult,  without  ex- 
perience, to  credit  the  amount  of  repair  that  will 
follow  this  treatment  by  rest  perseveringly  maintained. 
Osteo-arUiritis  frequently  attacks  this  joint,  which 
becomes  stiff,  particularly  as  regards  pronation  and 
supination,  and  painful ;  swelling,  usually  slight,  in 
some  instances  becomes  considerable,  as  the  result  of 
canclionic  enlai-wement  invohdng  the  sheaths  of  the 
flexor  and  extensor  tendons.  Such  cases  are  always 
tedious,  but  much  good  may  sometimes  be  done  by 
placing  the  limb  in  splints,  carefully  evacuating  any 
large  collections  that  may  have  formed,  by  antiseptic 
puncture,  blistering  the  joint  for  five  or  six  weeks,  and 
then  applying  Martin's  indiarubber  bandage,  to  secure 
iiniforru  pressure.  In  tlie  management  of  pyctmic  and 
other  forms  of  blood  poisoning,  affecting  the  wrist,  the 
main  points,  locally,  are  the  support  of  the  joint  so  as 
to  prevent  deformity,  and  the  early  antiseptic  evacua- 
tions of  matter.  Syphilitic  disease  of  this  joint  ap- 
pears to  be  very  rarely  met  with.    I  have  never  seen  it. 

Ilip. — The  remarkable  features  of  Charcot's  disease 
of  the  hip  are  detailed  in  Art.  xxix.,  vol.  i.  Osteo- 
arthritis of  this  joint  was  formerly  designated  morbus 
coxse  senilis,  or  from  the  fact  that,  especially  in 
males,  the  liip  is  often  the  only  joint  attacked. 
Afonartictdar  rheumatism. — The  affection  commences, 
usually  in  persons  over  forty -five  (though  it  may 
be  met  with  cai'lier),  with  pain  about  the  joint,  or 
at  the  back  of  the  thigh  in  the  course  of  the  .sciatic 
nerve,  or  in  tiie  neighbourhood  of  the  knee  ;  gradually 
increasing  lameness  and  stillness,  so  that  the  patient  is 
unable  to  stoop  or  dre.ss  liiniself ;  and  wasting  of  the 
muscles  of  the  thigh  and  hip.  As  the  di.sease  advances 
all  the  symptoms  become  more  pronounced.  Pain  is 
often  constant  and  severe.  The  limb  becomes  gradu- 
ally shortened  and  everted,  and  on  examination  it 
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is  found  that,  as  the  result  of  absorption  of  the  upper 
border  of  the  acetabulum  and  head  of  the  fenaur,  tlie 
trochanter  has  become  displaced  so  as  to  lie  considerably 
above  Nelaton's  line  (page  283) ;  shrinking  of  the  limb 
continues,  and  lameness  becomes  extreme.  These  cases 
are  often,  in  their  early  stage,  mistaken  for  sciatica. 
A  correct  diagnosis,  however,  can  at  once  be  made  by 
testing  the  movements  of  the  hip.  Treatment. — The 
patient  should  wear  ilannel  over  the  joint,  so  as  to  secure 
warmth  at  a  uniform  temperature,  and  shoiild  take 
moderate  exercise.  Complete  rest  promotes  stiffness. 
Blisters  and  liniments  of  opium  and  belladonna  often 
diminish  pain.  Hot  fomentations  and  douching  give  re- 
lief, and  nuxny  patients  find  great  benefit  from  tlie  hot 
douche  treatment  at  Buxton,  Harrogate,  Wildbad, 
Baden,  or  Aix-les-Bains.  If  urates  or  deposits  of  uric 
acid  are  present  in  the  urine,  five  grains  of  the  citrate 
of  lithia  should  be  given  once  or  twice  daily  iii  jDotash 
water.  Usually  the  limb  remains  in  a  position  of  exten- 
sion, and  no  splints  or  other  mechanical  appliance  are  of 
any  service.  Occasionally  by  manipulation,  under  an 
anresthetic,  motion  may,  for  a  time,  be  increased  by 
the  detachment  of  osteophytes  around  the  joint  and 
the  rupture  of  adhesions,  but,  as  a  rule,  forcible 
movement  aggravates  rather  than  improves  the  con- 
dition of  the  limb,  and  it  should  not,  therefore,  be 
adopted  without  careful  consideration.  Acxde  infiam. 
mation  of  the  hip  joint,  developed  in  the  course  of  j^y- 
cemia  and  other  kinds  of  blood  poisoning,  is  formidable 
in  the  highest  degree.  Pain  is  usually  vcr}"  severe,  the 
joint  quickly  becomes  disorganised,  and  the  j^fitient 
is  threatened  with  death  by  exhaustion.  The  joint 
must  be,  at  the  very  outset  of  tlie  disease,  placed 
at  rest  by  the  application  of  a  ^^-eight  to  the  foot,  com- 
bined with  the  use  of  a  Thomas's  splint,  or  of  an 
interrupted  long  splint,  and  matter  should  be  evacu- 
ated, either  by  the  aspirator  or  by  antiseptic  incision, 
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and  free  drainage  be  provided.  In  young  subjects, 
should  other  conditions  be  favourable,  amputation 
may  sometimes  be  performed  ;  but  in  adults  this  step 
generally  cannot  be  ventured  upon.  In  the  course  of 
typhoid  fever  the  hip  (apparently  more  often  than 
any  other  joint)  is  liable  to  be  attacked  with  inflam- 
mation, attended  with  the  same  symptoms  as  are 
met  with  in  ordinary  hip  disease.  The  affection  is 
usually  subacute,  and  rarely  goes  on  to  suppuration  ; 
serous  effusion,  however,  is  often  considerable,  and 
spontaneous  dislocation  is  apt  to  occur.  In  any  case, 
therefore,  should  the  jiatient  complain  of  pain,  careful 
examination  should  at  once  be  made,  and  if  the  joint 
is  found  stiff"  and  sensitive  on  movement,  weight  exten- 
sion should  be  applied  (page  287),  the  limb  should  be 
supported  between  sand-bags,  and  a  cradle  placed  over 
the  foot  to  prevent  pressure  by  the  bed  clothes. 

In  gonorrhoeal  rheumatism  the  hip  is  very  liable  to 
be  affected.  The  symptoms  are  those  of  an  acute  or 
subacute  and  very  persistent  inflammation,  Avhich 
often  leaves  the  limb  completely  flxed  by  adhesions 
within  and  around  the  joint.  Suppuration,  though  very 
rare,  is  occasionally  met  with.  In  its  active  stage  the 
case  must  be  treated  on  the  plan  given  at  page  287. 
Subsequently,  in  order  to  restore  movements,  manipula- 
tion, under  an  ana;sthetic,  followed  by  hot  douching, 
shampooing,  and  passive  movements,  and  repeated,  if 
necessary,  at  the  end  of  a  fortnight  or  three  weeks, 
will  be  required.  These  means  will  often  succeed, 
but  no  undue  violence  must  be  used;  nor  should  forcible 
movement  bo  persisted  in  if  it  is  followed  liy  severe 
j)ain  that  does  not  quickly  subside,  or  by  nuirked 
swelling  aliout  thr;  joint. 

Strumous  Disuase  of  the  Hip  Joint. 

This  affection  presents  .so  many  special  features  as 
regards  its  symptoms  sind  diagnosis,  the  course  it  takes, 
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and  the  treatment  it  requires,  that  it  is  convenient 
to  describe  it  under  a  separate  name.  It  must,  liow- 
ever,  be  understood,  that  it  diUers  in  no  material 
respect  from  those  chronic  diseases  of  the  other  joints, 
which  are  generally  regarded  as  strumous  or  scrofulous. 

Although  met  with  at  any  age  ujJ  to  puberty, 
and  occasionally  in  middle  and  even  in  advanced 
life,  hip  disease  most  frequently  begins  in  child- 
hood between  the  ages  of  three  and  seven.  It  origi- 
nates most  commonly  in  the  bones,  i.e.  in  the  upper 
end  of  the  femur,  or  in  the  floor  of  the  acetabulum. 
The  frequency  of  disease  in  these  structures  is  pro- 
bably due  to  the  fact  that,  being  centres  of  rapid 
growth,  their  nutrition  is  unstable,  and  apt,  on  any 
disturbance,  to  pass  into  inflammatory  action  ;  and  it 
is  easy  to  see  that  as  these  parts  themselves  are  witliin 
the  capsule,  disease  in  tliem  must  almost  inevitably 
provoke  a  general  arthritis.  In  a  certain  number  of 
cases  disease  commences  in  the  synovial  membrane. 
The  view  formerly  held,  that  it  had  its  starting  point 
in  the  ligamentum  teres,  or  in  the  articular  cartihige, 
is  now  known  to  have  been  erroneous. 

Synovial  cases,  though  they  are  sometimes  acute, 
generally  take  a  mild  course,  yield  readily  to  treat- 
ment in  their  early  stage,  and  often  end,  thougli 
convalescence  is  tediou.s,  in  complete  recovery.  Cases 
in  whicli  the  bones  are  affected  are  much  more  sei'ious. 
If  carefully  treated  they,  like  the  synovial  form,  end 
in  satisfactoiy  recovery,  though  this  may  be  long 
delayed.  But  when  neglected  they  pass  on  to  caries 
or  necrosis,  suppuration,  and  great  deformity,  and 
frequently  to  a  fatal  result. 

Diii^Biosis. — Well-established  liip  disease  may 
be  recognised  almost  at  a  glance ;  but  in  the  early 
period,  when  it  is  so  highly  important  to  form  a  cor- 
rect ojnnio]!,  diagnosis  is  often  attended  with  great 
difficulty,  first  because  the  symptoms  are  very  slightly 
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mai-bed,  and,  secondly,  because  almost  all  the  indi- 
vidual symptoms  of  hip  disease  are  also  the  symptoms 
of  disease  either  of  the  spine,  or  of  some  neighbouring 
part.  Hence,  a  correct  ojnnion  can  be  reached  only 
by  observing  and  comparing  a  number  of  slight  signs, 
any  one  of  which  alone  would  be  quite  inconclusive. 

Syiisptoiiis. — These  will  be  stated  in  the  order  in 
which  they  would  present  themselves  in  an  actual  caSe  : 

1.  Lameness  is  always  present,  but  it  may  be  so 
slight  that  it  is  easily  overlooked.  It  is  due  to  the 
fact  that  the  joint  is  either  in  a  stiff  or  distorted 
condition,  or  is  too  sensitive  to  bear  any  weight. 
There  is,  however,  no  form  of  lameness  that  is  in 
the  least  degree  characteristic  of  hip  disease.  The 
symptom  must  always  be  studied  in  conjunction  with 
other  evidences  of  the  disease. 

2.  Pain. — This  is  very  variable  both  in  degree  and 
situation.  Sometimes  it  is  so  slight,  or  entii'ely 
absent,  that  the  disease  is  not  suspected.  Sometimes 
it  is  severe  from  the  first.  It  may  be  in  the  joint 
itself,  or  transferred  to  the  nerve  peripheries,  and  so 
be  felt  either  in  the  knee  or  the  inner  side  of  the 
thigh  or  the  leg.  It  must,  however,  be  borne  in  mind 
that  pain  may  be  referred  to  these  situations  in  sevei'al 
other  diseases,  as  of  the  lumbar  spine  or  the  sacro-iliac 
joint,  cancer  of  the  rectum,  and  abscess  or  aneurism 
in  Scarpa's  triangle ;  in  any  case,  in  fact,  in  which  the 
trunk  or  higher  branches  of  either  the  obturator  or 
anterior  crural,  which  both  supply  the  hip  joint,  are 
iiTitated. 

3.  A  llered  position  of  llie  limb. — In  a  typical  case, 
in  the  early  period  of  disease,  the  joint  is  fle.xed,  ab- 
ducted and  rotated  outwards.  Many  theories  have 
been  ailvanced  to  exjjlain  this  position.  It  is,  how- 
ever, merely  that  of  greatest  ease,  and  that  which  we 
unconsciously  adopt  as  we  sit  at  rest  with  the  limbs 
flexed  on  the  trunk,  the  knees  apart,  and  the  heels 
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touching.  This  position  relaxes  all  the  ligaments  of  the 
joint.  Thus,  ilexion  relaxes  the  front  of  the  capsule, 
abduction  the  ligamentum  teres  and  the  outer  band  of 
the  ilio-femoral  ligament,  rotation  outwards  the  inner 
band  of  this  ligament  and  the  back  of  the  capsule. 

This  position  of  the  limb,  however,  is  generally 
not  at  once  obvious  when  we  examine  the  patient.  In- 
stead of  it  we  find  that  the  diseased  limb  is  extended, 
and  jDarallel  with  its  fellow,  that  the  lumbar  spine 

is  arched  forward  (lordosis), 
that  the  pelvis  is  depressed 
on  the  affected  side,  and  that 
the  limb  looks  longer  than  its 
fellow.  This  attitude  is  thus 
explained.  Obviously  a  limb 
that  is  fixed  in  a  position  of 
flexion  and  abduction  (which, 
in  other  words,  is  pointed  for- 
wards and  outwards)  is  useless 
for  progression  (Fig.  62).  To 
overcome  this  difficulty,  the 
patieI^t,  by  curving  the  lumbar 
spine  forwards,  rotates  the 
pelvis  on  its  transverse  hori- 
zontal axis,  and  so  makes  the  femur  point  dowii- 
wards  instead  of  forwards ;  and  by  curving  the 
lumbar  spine  laterally,  so  that  the  i:)elvis  is  I'aised 
on  the  sound  and  depressed  on  the  affected  side,  he 
brings  the  femur  inwards  towards  the  middle  line 
(Fig.  63).  The  apparent  lengthening  of  tlie  limb  is 
due  merely  to  the  fact  that  tlie  i:)elvis  on  that  side 
is  depressed  ;  in  other  woi'ds,  apparent  lengtliening 
always  indicates  that  the  limb  is  abducted.  As  to 
real  lengthening  of  the  limb  this  probably  never 
occurs.  I  have  never  recognised  an  instance  of  it.  In 
tlie  later  period  of  disease,  the  powerful  adductors, 
under  the  influence  of  reflex  irritation,  draw  the 
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limb  inwards  so  that  it  now  becomes  flexed  and 
adducted,  instead  of  flexed  and  abducted  (Fig.  64). 
Here,  again,  the  limb  occupies  a  position  (crossing 
the  opposite  thigh)  in  which  it  is 
useless.  To  meet  the  difficulty  the 
patient  curves  his  spine  laterally  so 
as  to  draw  up  the  afl'ected  side,  and 
so  brings  the  femur  outwards,  till  it 
is  again  parallel  with  its  fellow,  with 
the  result,  however,  of  producing 
apparent  shortening  of  the  limb 
(Fig.  65).  Thus  apparent  shortening 
always  depends  on  adduction.  At  a 
still  later  period  the  limb  undergoes 
real  shortening  as  the  upper  border 
of  the  acetabulum  and  the  head  of 
the  femur  become  absorbed,  and  tlie  ^''S-  <>3. 

trochanter  is  carried  upwards  by 
muscular  action,  more  or  le.ss  above  Nelaton's  line 
(drawn  from  the  anterior  iliac  spine 
to  the  tuberosity  of  the  ischium). 
Another  cause  of  real  shortening  is 
arrest  of  growth  of  the  limb. 

4.  Loss  of  vioveiiicnt  in  the  joint 
is  the  most  constant  and  the  most 
rclialihi  sign  of  liip  disease.  Even 
in  tlie  very  earliest  stage  some  loss 
of  motion  is  so  constantly  present 
tliat  completely  free  movement  is  in 
itself  almost  enough  to  prove  that 
tlu!  joint  is  sound.  Various  condi- 
tiojis,  liowever,  it  must  be  remom- 
Fif?.  Ci.  bored,  may  interfere  witli  flexion  and 

extension  of  the  thigh  on  the  trunk, 
e.rj.  psoas  abscess  will  often  prevent  full  e.xttnision, 
while  abscess  under  the  glutei  will  limit  flexion.  It 
is  neces.sary,  tlK^rcforc,  to  ascertain  whether,  when  the 
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limb  is  semiflexed,  the  femiu'  will  rotate  freely  in  the 
acetabulum.  If  the  ball-and-socket  movement  is  free, 
it  may  be  concluded  that  the  loss  of  flexion  and  ex- 
tension is  due  to  some  impediment  outside  the  joint, 
but  if  rotation,  as  well  as  the  other  movements,  is 
lost  or  distinctly  impaired,  it  must  be  concluded  that 
the  joint  itself  is  diseased. 

5.  Muscular  toasting,  always  an  important  symi> 
torn,  due  mainly  to  reflex  atrophy,  but  in  part  to 
disuse,  is  constantly  present  in  estab- 
lished disease,  and  may  even  be  well 
marked  in  three  or  four  weeks.  It 
shows  itself  as  flattening  of  the  hip 
and  loss  of  the  fold  at  the  lower 
border  of  the  gluteus,  and  also  by 
shrinking  of  the  thigh,  accompanied 
by  a  flabby  condition  of  the  muscles, 
detected  by  measuring  the  two  limbs 
at  the  same  level. 

6.  Swelling. — This  may  be  due 
to  general  fulness  about  the  joint, 
perhaps  with    enlargement  of  the 
Pig.  65.  glands  in  Scarpa's  triangle,  and  to 

the  presence  of  abscess,  which  may 
be  found  at  any  aspect  of  the  articulation. 

For  examination  the  patient  must  be  undressed, 
and  lying  on  some  firm  surface,  so  that  the  real 
position  of  the  limb  can  be  made  out.  The  surgeon 
must  see  whether  the  knee  can  be  brought  down 
without  producing  anterior  curvature  of  the  lumbar 
spine  (lordosis) ;  whetlipr  the  heels  are  level ;  and 
whether  the  anterior  iliac  spines  are  horizontal.  If 
when  the  knee  is  down  the  spine  is  curved  forward,  it 
shows  that  the  thigh  is  flexed.  The  amount  of  flexion 
will  be  disclosed  by  raising  the  knee  till  the  spine  is 
straight.  If  the  iliac  spine  on  the  suspected  side  is 
depressed  (see  Fig,  63),  it  indicates  that  the  limb  is 
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abducted,  and  the  degree  of  abduction  will  be  shown 
by  carrying  the  limb  outwards  till  the  iliac  spines  are 
restored  to  the  same  level.  If,  however,  the  iliac  spine 
of  the  suspected  side  is  drawn  up  (Fig.  G.5),  it  indicates 
adduction,  the  amount  of  which  will  be  brought  out 
by  adducting  the  limb  till  tlie  pelvis  is  again  hori- 
zontal. The  real  position  of  the  limb  will  thus  be 
ascertained.  Flexion,  and  extension  of  the  thigh  on  the 
trunk,  and  rotation  of  the  femur  in  the  acetabulum 
should  now  be  investigated.  This  test  must  be  very 
gently  applied,  but  each  movement  must  be  carried  to 
its  full  natural  range,  for  it  is  only  when  the  extreme 
limits  are  approached  that  slight  restrictions  of  move- 
ment become  apparent.  Muscular  wasting  of  the  limb 
and  swelling  about  the  joint  should  next  be  looked  for. 
Sometimes  when  the  joint  is  grasped  from  befoi'e  back- 
wards, between  the  finger  and  thumb,  enlargement  of 
the  upper  end  of  the  femur  will  be  detected.  Tenderness 
on  carefully  applied  pressure,  either  in  frontof  or  behind 
the  joint,  is  sometimes  a  marked  symptom.  Jarring 
of  the  heel  or  knee  is  a  worthless  test.  It  often 
makes  a  timid  child  shrink,  though  the  joint  is  per- 
fectly sound,  while  often  it  causes  no  uneasiness, 
although  hip  disease  is  well  marked. 

When  these  various  signs  have  been  investigated 
a  conclusion  is  generally  readily  formed  ;  but  some- 
times early  diagnosis  must  i-est  on  two  or  three  slight 
yet  distinct  symptoms  carefully  pieced  together,  in  the 
absence  of  some  symptoms  that  are  often  spoken  of 
as  charactei-istic.  Thus  there  may  be  no  pain  either 
in  tlic  hip  or  knee,  no  complaint  when  the  knee  or 
heel  is  jarred,  and,  to  a  casual  examination,  no  flexion 
and  no  lameness.  Close  investigation,  however,  shows 
that  there  is  slight  apparent  lengthening,  together 
witli  slight  limitation  of  coiiij)l(!tn  ihixion,  slight  mus- 
cular wasting,  and  slight  lameness.  In  another  case 
the  only  symptoms  are  stiirness  and  occasional  pain 
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(which  parents  vegaixl  as  a  "growing  pain  "  or  rheum- 
atism), and  limitation  of  flexion  and  rotation  of  the 
foniur  in  the  acetabulum.  TIius  a  thorough  and  critical, 
but  always  gently  conducted  examination,  is  required. 
Tlie  conditions  between  whicli,  and  hip  disease,  mis- 
takes are  most  frequently  made,  are  disease  of  the 
spine  accom  panied  with  psoas  or  iliac  abscess,  disease 
of  the  sacro-  iliac  joint, '  abscess  under  the  glutei,  from 
■whatever  cause,  infantile  j^aralysis,  congenital  disloca- 
tion of  the  hip  joint,  and,  in  young  children,  lordosis, 
due  to  acute  rickets,  an  affection  which,  imitates  hip 
disease  in  the  circumstance  that  the  limbs  are  often 
tender  on  movement. 

Coiiiplicntions. — In  a  very  large  proportion  of 
cases  in  which  the  disease  is  allowed  to  advance,  and  in 
some  even  in  which  treatment  has  been  at  once  brought 
to  bear,  srip2mration  will  occur.  Matter  is  usually 
formed  within  the  joint,  and  passes  either  through 
the  cotyloid  notch,  or  through  tlie  bursa  under  the 
ilio-psoas,  to  reach  the  surface  in  Scarpa's  triangle,  or 
through  the  thin  posterior  part  of  the  capsule  to  appear 
under  the  glutei.  Some  abscesses,  however  (especially 
those  that  appear  late  in  the  disease),  are  outside  the 
joint,  and  are  due  to  suppuration  around  the  remains  of 
inflammatory  exudation.  Abscesses  may  present  at 
any  part  of  the  joint,  but  a  common  situation  is  under 
the  tensor  fascire  femoris,  on  the  outer  part  of  the 
limb.  When  the  acetabulum  is  affected  matter  may 
form  within  the  pelvis  and  present  above  Poupart's 
ligament.  Occasionally  pus  in  this  situation  forms  a 
communication  with  the  intestine,  so  that  faeces  escape 
into  the  abscess  cavity.  This  complication,  happily 
I'are,  is  usually  fatal. 

Two  serious  complications,  minjloid  degeneration  of 
the  viscera,  and  tuberculous  memngitis,  must  here  be  re- 
ferred to.  Amyloid  degeneration,  indicated  by  albumin- 
uria and  enlargement  of  the  liver  and  spleen,  though 
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usually  met  with  only  when  discharge  hafs  been  copious 
and  prolonged,  is  sometimes  present  when  suppuration 
is  still  recent.  A  watch  should  therefore  be  kept  for  it 
in  all  cases  in  whieli  considerable  discharge  is  going 
on,  for  if  suppuration  can  be  arrested  when  the  amy- 
loid change  is  recent,  the  latter  may  entirely  disapjjear. 
At  a  subsecjuent  period,  however,  it  is  not  only 
incurable,  but'  it  very  greatly  increases  the  risk 
attending  operative  interference.  Tuberculosis  men- 
ingitis was  formerly,  when  hip  disease  was  so  often 
allowed  to  reach  an  advanced  stage,  much  more 
common  than  it  is  at  present.  But_^  it  is  still  not 
very  rare,  and  may  occur  even  in  cases  in  which 
no  suppuration  has  taken  place,  and  at  any  period, 
even,  indeed,  after  the  joint  aifection  has  long  been 
cured.  This  is  a  complication  that  always  passes  on 
to  a  fatal  termination.  Pulmonary  phthisis  is  de- 
cidedly rare  as'a  complication  of  hip  disease. 

Treatment. — This  consists,  in  tlie  early  period 
of  the  di.sease,  in  absolute  rest,  and  the  removal  of  any 
deformity  that  is  present.  These  ends  are  best  secured 
by  extension  by  means  of  the  weight  and  pulley.  The 
patient  is  placed  on  a  firm  mattress,  with  a  board 
beneath  it.  The  weight  is  applied  by  means  of  the 
well-known  stirrup  made  of  stout  strajiping,  the  ends 
of  which  extend  half  way  up  the  thigh,  so  that  the 
ligaments  of  the  knee  are  not  subject  to  any  undue 
strain.*  The  weight,  which  takes  etlect  rather  by  its 
constant  action  than  by  its  amount,  should  not  exceed 
three  or  four  pounds  in  chiklren  under  ten,  and  live 
to  eight  in  patients  from  ten  to  twenty.  Heavier 
weiglits  than  these  arc  seldom  required.  A  long 
splint  should  b(!  ap[)lied  to  tlie  opposite  or  sovnd  side, 
to  ke(!|)  tlie  patiinit  on  his  back  in  tlie  iiorizontM.l 
position.  As  to  the  affected  limb,  tliis  must  lie  placed 
in  the  position  to  whicli  tiie  disease  Iiiis  brouglit  it. 
*  This  is  not  shown  in  thu  ligiucs. 
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Lordosis  due  to  flexion  must  be  removed  by  raisino-  the 
limb  till  the  spine  is  straight  (Fig.  66).  If  the  jJelvis 
is  de])ressed  on  the  affected  side,  the  limb  must  be 
abducted  (Fig.  67)  till  the  two  iliac  spines  become 
horizontal;  if,  on  the  contrary,  the  pelvis  is  drawn  up 
on  the  diseased  side,  the  limb  must  be  adducted  till  the 
pelvis  is  again  square  (Fig.  68).  When  these  directions 
have  been  carried  out,  when,  in  fact,  the  real  has  been 


Fig.  65.— Extension  in  Hip  Disease. 


substituted  for  the  apparent  position,  the  limb  must 
be  supported  in  tliis  attitude  (by  pillow.s,  or  some 
light  framework),  and  the  pulley  must  be  adjusted 
so  that  extension  is  made  in  tlie  long  axis  of  the 
tliigh  (as  .sliown  in  the  various  figures).  When 
tliis  principle  is  carried  out,  the  weiglit  removes 
undue  interarticular  pressure,  whereas  \i  extension 
does  not  correspond  with  the  long  axis  of  the  thigh, 
the  weight  acts  by  leverage,  and,  therefore,  tends '^to 
increase,  instead  of  to  relieve,  the  pressure  of  the  femur 
against  the  floor  of  the  acetabulum.  A  cradle  sliould 
keep  the  wciglit  of  the  bed  clothes  off  tlie  foot.  As  flexion 
is  corrected  it  is  necessary  to  remove  some  of  the  pillows 
and  to  shift  the  pulley,  so  that  the  weight  may  still  act 
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in  the  long  axis  of  the  thigh.  Though  tlie  weight  will 
remove  flexion  generally  in  from  a  fortnight  in  recent, 
to  two  months  in  old  cases,  it  has  little  or  no  influence 
either  on  abduction  or  adduction. 

As  to  abduction  (showing  itself  as  apparent 
lengthening),  this  calls  for  no  special  treatment.  It 
will  gradually  disappear  if  the  joint  remains  movable, 


Fig.  07. —Extension  in  Hip  Dise.iso. 


while,  if  the  joint  becomes  fixed,  abduction  is  an  ad- 
vaatage,  because  the  apparent  lengthening  which  it 
produces  will  tend  to  conipisnsate  for  any  real  shorten- 
ing that  may  have  resulted,  from  eitlier  absoi-|)tion  of 
the  articular  surfaces  or  arrested  growtli  of  the  limb. 

Adduction,  on  the  contrary,  as  it  leads  to  ap- 
pjirent  shortening,  must,  if  possible,  be  removed. 
For  this  purpose  a  pound,  or  perhaps  two  pounds, 
is  added  to  the  amount  already  ap|)lied  to  tlie  adectod 
limb.    A  long  splint  is  applied  to  the  sound  limli  (if 
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this  lias  not  already  been  clone),  and  a  cord  fastened  to 
the  lower  end  of  this  splint  is  run  upwards  along  its 
outside  to  the  head  of  the  bed,  where  it  turns  over  a 
pulley  and  supports  the  same  amount  of  weight  as 
that  appended  to  the  affected  limb.  Thus,  while  the 
diseased  limb  is  drawn  down,  the  sound  limb  is 
drawn  in  the  opposite  direction.     This  method  will 


Fig.  68. — Extension  in  Hip  Disease. 

genei'ally  remove  even  a  considerable  amount  of 
adduction,  i.e.  of  apparent  shortening,  in  the  course  of 
from  three  to  hve  or  six  weeks. 

In  cases  of  long  standing  the  limb  may  be  so  fixed, 
although  there  is  no  ancliylosis  (it  should  be  remem- 
bered that  bony  anchylosis  is  rare  in  hip  disease,  even 
when  repair  has  followed  long-continued  suppuration) 
that  the  weight  fails  to  secure  extension.  In  these  in- 
stances, wlien  the  child  is  under  chloroform,  tlie  limb 
may  be  straiglitened  througli  two  or  three  degrees,  and 
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then  the  weiglit  may  be  reapplied.  It  will  now  be 
foimd  that  the  limb  will  gradually  come  down  under 
the  influence  of  the  weight.  Very  slight  force  only 
should  be  used  in  this  proceeding,  and  anything 
approaching  the  old  method  of  Sn-cibly  straightening 
the  limb  mast  be  entirely  condemned. 

Mr.  Thomas  has  invented  a  splint  which  has 
deservedly  become  popular,  and  of  which  a  description 
may  be  found  in  any  recent  work  on  general  surgery. 
This  splint  is  very  useful  for  the  purpose  of  main- 
taining absolute  rest  in  acute  cases,  where  it  may 
with  great  advantage  be  combined  with  weight  ex- 
tension. By  its  help  the  child  can  be  lifted  without 
disturbance  of  the  joint.  It  is  also  very  useful  in  the 
convalescent  stage  to  prevent  a  return  of  flexion.  The 
chief  objection  to  this  splint  is  that,  if  long  continued 
it  is  apt  to  produce  muscular  atrophy,  especially  when 
the  bandage  used  to  fix  it  is  ajjjjlied  tightly  around  tlie 
limb.  Another  drawljack  is  that  it  does  not  exercise 
any  extension,  so  that  displacement  of  the  femur  u})- 
wards  and  shortening  of  the  limb  may  take  place  during 
its  use.  However,  when  necessary  weight  extension 
can  easily  be  combined  with  the  splint.  The  old 
leather  shield  splint,  and  the  various  forriis  of  plaster 
of  Paris  cases  are  idl  far  inferior,  in  every  respect,  to 
Thomjis's  splint.  Tiie  American  surgeons,  Taylor,  Sayre, 
and  others,  have  invented  splints,  figured  in  all  the 
American  manuals.  Tlieir  principle  is  to  maintain 
extension  and  mobility  of  the  joint  while  the  patient 
is  allowed  to  be  up  and  moving  about.  To  be  efficient, 
liowever,  they  require  very  frequent  readjustment. 
Tliey  have  never  become  po[)ular  in  England. 

The  period  during  which  ti'eatuicnt  should  be  con- 
tinued varies  with  the  case.  It  nuist  alwnys,  how(!ver, 
be  remembered  that  recovery  is  slow,  iiud  that  relapses 
are  very  prone  to  occur,  so  that  the  main  chance  of 
eiTor  lies  in  remitting  treatment  too  soon.  Weight 
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extension  slioulcl  be  continued  for  at  least  three 
months  after  pain  and  all  tendency  to  muscular  con- 
traction have  completely  disappeared,  and  if  the  case 
has  been  acute  a  full  six  mouths  should  be  allowed. 
The  weight  should  then  he  gradually  discontinued,  and, 
if  no  symptoms  are  observed,  a  Thomas's  splint  may  be 
applied,  and  the  child  be  allowed  to  be  up  on  crutches, 
wearing  a  high  boot  on  the  sound  side,  so  as  to  keep 
the  foot  of  the  diseased  limb  oli'  the  ground. 

Treatment  of  abscess  in  hip  disease. — 
The  objections  formerly  valid  against  the  open- 
ing of  abscesses  in  hip  disease  have  been  set  aside 
by  the  methods  now  in  common  use  for  preventing 
septic  infection  of  the  wound  ;  and  abscesses  which 
used  to  be  left  to  form  large  collections,  now 
may,  and  should  be,  evacuated  as  soon  as  they  are 
detected.  When  the  patient  is  under  an  anaesthetic 
an  incision  about  an  inch  long  is  made  and  he^t 
open  with  dressing  forceps,  while  matter  is  gently 
pressed  out  so  that  the  abscess  is  emptied  ;  a  piece  of 
drainage  tube,  just  long  enough  to  enter  the  abscess 
cavity,  is  inserted,  and  the  wound  is  dressed  with  "  pro- 
tective" and  antiseptic  gauze  in  the  usual  manner. 
Subsequently  the  dressings  are  changed  often  enough 
to  prevent  the  discharge  from  passing  beyond  the  gauze. 
By  this  method  abscesses  may  be  opened  without  any 
rise  of  temperature,  or  local  disturbance.  When  this 
treatment  is  employed  in  cases  in  which  the  joint 
disease  has  become  inactive  no  further  suppuration 
will  occur,  and  the  wound  will  be  soundly  healed  in  a 
fortnight  to  three  weeks ;  while  in  those  in  whicli 
active  disease  is  still  in  j^rogress  the  abscess  contracts, 
and  all  that  remains  is  a  sinus,  which  serves  to  alfoixl 
exit  for  any  pus  that  is  produced  till,  as  rejiair  ad- 
vances, suppuration  comes  to  an  end.  By  following 
this  practice  of  opeumg  abscesses  early  the  extensive 
burrowing  of  j^us,  and  the  formation  of  numerous 
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sinuses  about  the  joint,  formerly  so  common,  is 
preventetl,  the  tissues  are  relieved  from  the  pre- 
judicial action  of  retained  pus,  fever  is  avoided,  and 
the  period  of  suppuration  is  largely  curtailed. 

Excision  in  hip  «lisease. — With  the  majority 
of  surgeons  excision  of  the  hip  is  a  very  un- 
])opular  operation;  for  when  it  is  performed  for 
advanced  disease,  and  when  the  health  has  be- 
come impaired,  the  wound  frequently  remains 
unhealed,  suppuration  remains  as  free  as  before 
t"he  operation,  and  the  patient  still  continues  to 
lose  health  and  strength.  In  short,  the  proceeding 
does  little  or  no  good,  either  locally  or  as  regards  the 
patient's  general  condition.  Meeting  with  this  disap- 
pointing experience,  some  authorities,  holding  the  view 
{see  page  ■2(J5)  that  the  disease  is  attended  with  the 
local  deposit  of  tubercle,  and,  therefore,  little  likely  to 
undergo  repair  without  o])erative  interference,  and 
])ointing  to  the  advantage  of  removing  the  allected 
structures,  and  so  of  averting  the  risk  of  systemic  in- 
fection, recommend  that  the  operation  should  be  per- 
formed at  an  eai'ly  period,  as  soon,  in  fact,  as  sup- 
puration is  detected.  In  the  early  stage,  however, 
it  is  now  well  known  that  properly  conducted  treat- 
ment by  rest,  and  the  cvac\iation  of  matter,  will  lead 
to  recovf:ry  with  a  much  more  useful  limb  than  that 
wliich  is  obtained  by  excision.  There  are,  however, 
certain  conrlitions  for  which  it  is  advisable  to  perform 
excision,  although  the  result  of  the  operation  must 
often  be  veiy  douljtful.    These  are  : 

1.  Wlicn  the  whole  head  of  the  femur,  or  what 
remains  of  it,  lias  become  necrosed  and  detached,  so  as 
to  form  a  loose  ser|uestrum.  This  procc(^ding,  how- 
ever, is  not,  strictly  speaking,  an  excision,  ))ut  merely 
an  operation  for  dead  bone. 

2.  Wlien,  in  spite  of  tin-ee  or  four  niontlis  of  com- 
plete  rest  and  free  draimige,  supj)uration  remains 
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copious,  and  the  general  health  is  giving  way,  pro- 
vided, however,  that  there  is  no  evidence  of  extensive 
disease,  either  of  the  femur  or  tlie  pelvis,  or  mde 
burrowing  of  matter  in  the  limb.  When  the  femur 
is  the  seat  of  chronic  osteo-myelitis,  which  sometimes 
involves  the  greater  part  of  the  shaft,  amputation 
is  the  only  adequate  operation  ;  and  when  the  pelvis 
is  largely  diseased,  excision  will  be  useful  only  in 
securing  free  drainage.  The  gouging  away  of  carious 
lione  from  the  pelvis  will  very  seldom  be  attended 
with  any  good  result. 

3.  When,  along  with  continued  suppuration,  there 
is  so  much  displacement  of  the  upper  end  of  the  femur 
that  the  limb  cannot  be  brought  into  good  position 
without  operation.  Here  excision  may  serve  the 
double  jDurpose  of  removing  distortion  and  of  arre.st- 
ing  suppuration.  In  any  of  the  above  conditions  the 
appearance  of  enlargement  of  the  liver,  or  of  albumen 
in  the  urine,  showing  that  amyloid  disease  of  the 
viscei-a  has  set  in,  may  be  an  additional  ground  for 
excision,  for  if  the  operation  can  arrest  suppuration, 
the  internal  organs  may  perfectly  i-ecover.  When, 
however,  amyloid  disease  is  of  long  standing,  the 
operation  will  not  only  be  useless,  but  attended  with 
considerable  danger  to  life. 

Excision  is  now  performed  with  much  less  violence 
and  destruction  of  parts  than  wasformerly  thecase,  when 
the  custom  was  to  strip  the  whole  upper  end  of  the 
femur,  to  force  it  out  through  the  wound,  and  saw  across 
the  shaft  below  the  trochanters.  The  operation  vir- 
tually consists  merely  in  removingthe  head  of  thefemur, 
or  its  remains,  by  dividing  the  neck.  The  trochanter 
major,  in  all  but  exceptional  cases,  is  preserved,  and 
the  attachment  of  its  muscles  and  the  surrounding 
soft  parts  are  as  little  as  possible  interfered  with. 

Opnration. — An  incision  down  to  the  back  of 
the  joint   is  made  about  four  inclies  in  length,  and 


Amputation  in  Hip  Disease. 


295 


extending  from  tlie  bawe  of  the  troclianter  upwards 
in  tlie  course  of  the  fibres  of  the  glutei.  Tlie  wound 
is  retracted,  and  the  capsule,  if  still  present,  is  opened. 
The  tinger  is  then  passed  in  to  ascertain  the  con- 
dition of  the  bones  and  the  relation  of  the  neck  ;  a 
small  saw,  guided  by  the  linger,  is  next  introduced  ; 
the  neck  is  sawn  through  where  it  appears  to  be  sound, 
and  the  detached  portion  is  removed,  with  as  little 
injuiy  as  ])ossible  to  the  surrounding  parts,  by  ex- 
tracting bone  forceps.  Should  it  be  clear  that  the 
trochanter  is  extensively  carious  it  must  be  removed, 
but  this  step,  it  must  be  noted,  largely  interferes  with 
the  future  usefulness  of  the  limb.  The  tloor  of  the 
acetabulum  must  be  carefully  examined,  and  any 
sef|uestra  removed,  and  should  there  be  perforation  and 
abscess  in  the  pelvis,  free  drainage  should  be  provided 
by  removing  the  necessary  amount  of  bone  with  a 
gouge.  Bone  should  not,  however,  be  gouged  away 
merely  because  it  is  carious.  After  the  operation  the 
limb  may  be  jilaced  either  on  an  outside  splint,  inter- 
rupted opposite  the  wound ;  or  between  sand-l)ags 
with  a  weight  of  two  or  three  pounds  suspended  from 
the  foot  to  pi'event  undue  retraction  and  shortening. 

The    conditions    adverse    to  the  success  of  the 
o[)eration  increase  so  rapidly  as  age  advances,  that 
excision    is    very    seldom    undertaken    in  patients 
■  above  the  age  of  twenty.    In  middle  life  it  is  justly 
reg;i,rded  as  inadmissible. 

Amimlation.— Surgical  opinion  lias  recently 
moved  in  the  direction  of  recommending  a  more 
frequent  resort  to  amputation,  or  a  nujans  of  treating 
otherwise  liopeless  cases  of  liip  di.seasc.  Experience 
lias  shown  that  the  operation  is  less  fatal  tliau  was 
supjmed.  Jt  is  now  clearly  ,seen  that  Avhen  the 
disease;  ha.s  reached  a  certain  stage,  it  is  generally 
futile  to  anticipate  repair,  either  from  continued  rest 
or  from  excision.     It  has  often  been  observed  tliat 
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children  show  very  gi'eat  rallying  power  "when  a 
source  of  exhausting  suppuration  is  removed,  and  it  is 
known  that  amyloid  degeneration,  unless  it  is  of  long 
standing,  is  no  bar  to  the  operation,  and  may  be  com- 
pletely recovered  from.  Obviously,  however,  amputation 
must  be  performed  only  when  the  patient's  recovery 
is  otherwise  hopeless.    The  operation  is  called  for  : 

1.  When  hip  disease  is  complicated  with  extensive 
disease  of  the  femur  attended  with  copious  and 
persistent  suppuration,  and  especially  if  amyloid 
degeneration  is  present. 

2.  When  excision  has  been  performed  but  has 
failed  to  arrest  suppuration,  and  the  general  health 
is  giving  way.  Here  amputation  is  much  simplified 
by  the  previous  excision, 

3.  When  the  patient  is  steadily  losing  ground,  and 
it  is  believed  that  he  lias  not  strength  sufficient  to 
secure  I'epair  after  excision. 

4.  In  some  cases  of  free  suppuration  connected 
with  advanced  disease  of  the  pelvis,  amputation  may 
be  advantageous,  either  by  securing  free  drainage  not 
otherM'ise  possible,  or  by  enabling  the  operator  to 
remove  diseased  bone  that  could  not  otherM-ise  be 
reached.  Generally,  however,  extensive  disease  of 
the  pelvis  contra-indicates  amputation. 

As  the  patient  is  already  in  an  exhausted  condi- 
tion, it  is  of  the  first  importance  that  little  blood 
should  be  lost,  and  that  the  operation  should  occupy 
as  short  a  time  as  is  compatible  with  its  careful 
execution.  Htijmorrhage  must  be  guarded  against, 
either  by  the  use  of  Davy's  lever  or  of  an  efficient 
tourniquet.  The  method  by  transfixion  admits  of 
being  I'apidly  carried  out,  but  the  resulting  stump  is 
too  short  to  allow  of  the  adaptation  of  an  ai-tihcial  limb. 
If,  however,  Furneaux  Jordan's  admirable  method  is 
used  a  long  muscular  stump  is  provided,  and  the 
])atient  will,  on  recovery,  be  able  to  walk  well  on  an 
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artificial  limb.  Hence  the  choice  of  tlie  inetliod  in 
es-ery  case  will  turn  on  the  condition  of  the  patient.  If 
he  is  in  a  state  to  bear  a  somewhat  prolonged  operation, 
Furneaux  Jordan's  plan  should  certainly  be  selected ; 
but  if  he  is  so  exiiausted  tliat  it  is  necessary  to  com- 
plete the  amputation  Avith  as  little  loss  of  time  as  pos- 
sible, the  transfixion  method  had  better  be  adopted. 

Tlie  kiicf. — This  is  not  only  the  largest  of  the 
joints,  but  it  is  singularly  liable  to  disease.  Some 
affections  met  with  here  are  very  rarely  seen  in  any 
other  joint ;  while  if  we  glance  at  the  various  diseases 
tliat  attack  the  joints,  it  is  tlie  knee  that  is,  in  almost 
every  instance,  most  prone  to  be  affected.  The  knee 
is,  after  the  hip,  the  joint  in  which  deformity  is 
most  ILlcely  to  occur,  and  the  most  difficult  to  remedy, 
and  in  which  pain  and  muscular  startings  are  most 
fi-erjuent,  severe,  and  hard  to  relieve  ;  in  which,  while 
sujipuration  is  frequent,  it  is  the  most  formidable  ;  in 
wiiich  we  are  most  often  driven,  in  neglected  cases,  to 
pei-form  excision  or  amputation.  While,  on  the  other 
hand,  there  is  no  joint  in  which  appropriate  treatment  is 
attended  with  more  satisfactory  results.  It  is  therefore 
an  articulation  which  demands  special  consideration. 
The  features  of  strumous  disease  are  well  illustrated  in 
tliis  joint.  The  affection  begins  either  as  a  low  form 
of  synovitis,  often  at  first  circumscribed,  but  subse- 
quently extending  to  tlie  wliole  mendjrane  ;  or  as 
infhimmation  of  tlie  cancellous  tissue  (in  young 
sulijects  epi])hysitis)  of  the  lower  end  of  the  femur 
or  upper  end  of  the  tiV)ia.  When  disease  be- 
gins as  .synovitis,  the  knee  is  bent  at  an  angle 
of  about  1  10°,  and  though  it  can  be  flexed,  it 
cannot  bo  fully  extended.  Jf  the  process  is  acute  the 
joint  may  be;  flisLf^nded  with  ihiid,  so  that  lluctuation 
is  distinct.  Usually,  however,  swelling  is  inconsider 
able,  or  so  slight  that  it  can  ho  detected  only  by  care- 
ful measurement,  and  is  due  mainly  to  thickening  of 
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the  synovial  membrane,  chiefly  apparent  by  the  side 
of  the  ligaraentum  patellje. 

In  Liter  stages  the  membrane  undergoes  pulpy  de- 
generation (page  249) followed  by  suppuration.  The  liga- 
ments become  softened,  and  gradually  elongated,  while, 
owing  to  reflex  contraction  of  tlie  hamstring  muscles, 
a  remarkable  distortion  is  j^roduced.  This  is  threefold; 
the  bones  of  the  leg  becoming  flexed,  displaced  back- 
wards and  outwards,  and  rotated  outwards  so  that  the 
foot  is  everted.  Flexion  is  due  to  the  action  of  the 
hamstrings,  while  the  displacement  outwards  combined 
with  eversion  is  due  to  the  fact  that  the  powerful  biceps 
muscle  is  inserted  into  the  outer  and  front  part  of  the 
head  of  tlie  fibula,  and,  as  a  strong  fascia  covei"ing 
the  tibialis  anticus,  into  the  crest  of  the  tibia,  so  that 
it  is  a  strong  external  rotator.  Lameness,  due  to  the 
position  of  the  limb,  or  to  tenderness  of  the  joint, 
is  present.  Pain,  and  abnormal  heat  of  the  surface, 
though  often  present,  are  so  frequently  absent,  or  so 
sliglitly  marked,  that  they  are  much  less  reliable 
symptoms  than  flexion  and  pufly  enlargement  of  the 
joint. 

When  disease  begins  in  the  articular  end  either 
of  the  femur  or  tlie  tibia,  the  symptoms,  at  hr.st 
very  slightly  marked,  are  local  pain,  tenderness  on 
tirm  pressure,  [lutiy  swelling  of  the  soft  i)arts,  lame- 
ness, and  iiiability  of  the  patient  to  comjiletely  extend 
the  limb.  .  It  is  in  this  form  of  disease  that  startings 
of  the  limb,  due  to  reflex  muscular  contraction,  make 
their  appearance  early,  and  often  gradually  increase  in 
severity.  As  the  disease  advances  the  joint  itself  be- 
comes involved,  sometimes  by  direct  extension  of 
inflammation  leading  to  chronic  synovitis ;  but  fre- 
quently by  the  enti-ance  of  pus  into  the  cavity  of  the 
joint  through  a  perforation  of  the  articular  cartilage  ; 
when  this  opening  is  small  and  indirect,  the  symptoms 
are  at  first  not  very  marked,  but  when  matter  in  any 
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considerable  quantity  bursts  directly  into  the  joint, 
violent  and  destructive  inflammation  is  at  once  pro- 
duced, attended  with  rapid  distension  of  the  synovial 
cavity  with  pus,  severe  pain,  high  temperature,  and 
constitutional  disturbaiice. 

Treatment. — At  the  earliest  moment  at  Avhich 
disease  can  be  detected  the  patient  must  be  for- 
bidden to  put  his  foot  to  the  ground,  and  the  joint 
must  be  placed  at  absolute  rest  in  splints,  of  which 
the  best  form,  made  of  carefully  moulded  leather,  is 
shown  in  Fig.  51.  These  should  extend  from  the 
upper  third  of  the  thigh,  nearly  to  the  ankle,  so  that 
the  whole  limb  is  tixed.  They  must  be  worn  con- 
stantly, day  and  night,  and  be  removed  only  twice  or 
three  times  a  week  for  attention  to  the  skin,  and  must 
be  immediately  reapplied.  Thus  treated,  in  the  great 
majority  of  cases  incipient  disease  will  steadily  recede, 
and  in  the  course  of  from  three  to  six  or  nine  months 
complete  recovery  with  unimpaired  movement  will  take 
])lace.  A  modihcation  of  this  plan,  when  swelling  and 
heat  have  subsided,  is  to  employ  Thomas's  knee  si)lint, 
so  that  the  patient  is  allowed  exercise  without  throw- 
ing weight  on  the  affected  joint.  If,  however,  under 
this  method,  any  return  of  symptoms  is  observed,  the 
leather  splints  and  the  horizontal  position  ought  to 
be  at  once  resumed.  In  cases  in  which  the  joint 
has  become  flexed,  no  forcible  attempt,  either  by 
manipulation  or  instruments,  sliould  be  made  to 
straighten  it,  but  the  splints  should  be  moulded  to  its 
present  jiosition.  With  rest,  and  the  subsidence  of 
muscular  spasm,  it  will,  in  the  course  of  a  few 
weeks,  often  within  a  month,  spontaneously  subside 
into  a  posture  of  extension.  In  cases  of  any  standing 
this  process  is  very  gradual,  and  it  is  necessai'y 
to  follow  it  up  by  ailapting  splints  wliose  shape  must 
1)0  alterfid  to  k'eep  pace  with  the  improved  position  of 
the  limb.    The  improvement  produced  by  rest  may 
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lie  advanced  by  a  succession  of  small  blisters,  oi-  the 
application  of  oleate  of  mercury,  or  of  gentle  pressure 
by  mea-ns  of  Martin's  elastic  bandage.  Friction  and 
douching  with  salt  water,  etc.,  means  wliich  parents  are 
often  so  anxious  to  employ,  are  usually  harmful,  as  they 
involve  disturbance  of  the  joint.  Niglit  screams  are 
best  relieved  by  the  use  of  the  actual  cautery,  lightly 
applied,  and  repeated,  if  necessary,  in  three  or  four 
days  ;  and  by  combining,  with  the  sj^lints,  the  use  of 
the  weight  and  pulley.  In  this  case  the  limb  must 
be  liaised  and  supported  in  such  a  position  that  the 
tibia  is  horizontal,  and  that  extension  acts  in  the 
long  axis  of  the  leg.  When  disease  involves  the  ends 
of  the  bones,  the  treatment  just  described  must  be 
carried  out.  In  these  instances,  however,  it  is  of  the 
highest  importance  to  prevent  the  extension  of  mis- 
chief to  the  joint  itself.  Re.st  must  be  scruiivilously 
maintained.  Should  matter  be  detected,  it  must  be 
at  once  evacuated  ;  and  even  though  no  fluctuation 
can  be  felt,  if  ]oc;d  pain,  tenderness  on  pressure,  and 
puffy  swelling  and  redness  of  the  surface  are  present, 
the  existence  of  pus  must  be  suspected,  and  an  in- 
cision through  the  ]ieriosteum  should  be  made,  and  the 
bone  should  be  explored  by  pmicture  Avith  a  fine  drill, 
and  if  any  matter  is  found,  a  free  oi^ening  should  be 
made,  so  that  the  chance  of  the  escape  of  matter  into 
the  joint  may  be  provided  against. 

Acute  artliritis  of  infants  (page  239)  is  common  in 
the  knee.  The  joint  becomes  painful,  restricted  in  its 
movements,  and  tender  to  the  touch  ;  and  pus,  rajiidly 
formed  in  large  quantity,  distends  the  joint,  and  soon 
Ijecomes  extravasated  into  the  surrounding  tissues.  If 
incisions  are  made,  and  free  drainage  is  pi'ovided,  as 
soon  as  matter  forms,  and  a  posterior  splint  is  applied, 
complete  recovery,  with  free  movement,  may  often  be 
secured.  But  in  neglected  cases  the  ligaments  and 
ends  of  the  bones  are  rapidly  destroj'cd  ;  and,  if  the 


Os  TEO-A  R  THR I TIS. 


301 


patient  recovers,  the  joint  remains  more  or  less  loose, 
flail-like,  and  distorted,  and  the  limb  is  arrested  in  its 
growtli  and  nseleas. 

In  any  form  of  hlood  poisoning  (page  226)  attacking 
the  knee,  the  joint  mnst,  if  the  patient's  condition 
allows,  be  at  once  placed  at  rest  on  a  splint,  in  the 
best  available  position,  and  covered  with  warm  lead 
and  opium  lotion  ;  or,  if  pain  is  severe,  with  a  liniment 
of  opium  and  belladonna.  If  t!ie  joint  becomes  dis- 
tended it  should  be  emptied  with  a  tine  aspirator 
needle.  If  the  fluid  is  purulent,  and  soon  reforms, 
antiseptic  incision  and  drainage  will  be  called  foi".  In 
many  cases  in  which  the  patient's  general  condition 
is  grave,  and  in  which  other  lesions  are  preseait,  if 
the  joint  is  in  a  quiescent  state  and  not  much  dis- 
tended, it  is  best  to  postpone  active  interference,  and 
merely  to  secure  rest. 

Osf.eo-arthrilis,  of  frequent  occurrence  in  persons 
over  fifty,  and  sometimes  found  in  much  younger  sub- 
jects, comes  on  with  stiflhess  and  pain  (especially 
marked  after  rest),  weaknesi^,  and  creaking,  gi'ating,  or 
crackingon  movement.  Swelling  due  to  effusion,  though 
it  may  be  considerable,  and  even  amount  to  hydrops 
articuli,  is  usually  only  slight.  "  Lipping,"  due  to  the 
heaping  up  of  new  bone  along  the  articular  margins,  can 
often  V)e  felt ;  and  in  advanced  cases  tlie  patella  and  the 
articular  ends  of  the  ])ones  become  enlarged  and  altei'ed 
iir  shape  ;  while  in  some  instances  masses  of  cartihige, 
developed  in  tiie  synovial  fringes,  and  subsequently 
becoming  df;tached,  form  "  loose  Ijodies  "  in  the  cavity 
of  tlic  joint;  pain  is  oftcm  sev('re,  and  the  patient 
becomes  crir)plc(l  by  lameness.  The  disea.se  generally 
attacks  other  joints,  especially  the  opposite  knee.  For 
treatmf;nt  sne  page  278. 

Si/jildlilic  disease  (page  224),  in  tlie  form  either  of 
.synovitis  with  effusion,  or  of  gummatous  infiltration  and 
thickening  of  the  subsyiiovial  tissue,  often  combined 
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with  periostitis  of  the  ends  of  one  of  the  bones,  is  met 
with  more  often  in  this  than  in  any  other  aiticulation. 
Disphxcement  of  the  semilunar  cartilages  (internal 
derangement,  or  subluxation  of  the  knee  joint)  is  de- 
scribed at  page  256,  and  tlie  subj(3ct  of  "loose  bodies  " 
is  treated  of  at  page  250. 

Aiiklc. — Strumous  disease  of  this  joint  usually 
takes  the  form  of  an  insidious  chroidc  synovitis, 
though  it  may  ai'ise  from  extension  of  inflammation 
from  the  lower  epij^hysis  of  the  tibia,  or  from  one  of 
the  tarsal  bones.  The  symptoms  are  lameness,  en- 
largement of  the  joint,  wasting  of  the  muscles  of  the 
calf,  and,  though  these  are  often  absent,  pain  and  heat 
of  the  surface,  and  restricted  movement.  Swelling, 
which  is  frequently  in  children  the  most  reliable  feature, 
occurs  as  puffy  enlargement  by  the  sides  of  the  tendo 
Achillis,  so  that  the  joint  has  an  appearance  of 
increased  width  when  viewed  from  behind  ;  but  it  can 
also  be  seen  around  the  malleoli,  and  in  front,  beneath 
the  extensor  tendons.  It  is  often  difficult  alike  in 
early  and  advanced  cases,  and  even  when  suppuiation 
has  occurred  and  has  led  to  the  formation  of  sinuses, 
to  decide  whether  disease  is  situated  in  the  ankle  joint 
or  is  confined  to  the  astragalus  or  the  os  calcis.  In 
early  cases  this  is  not  very  material,  as  treatment  by 
complete  rest  is  essential  in  both  instances  ;  but  in 
advanced  disease  the  differential  diagnosis  is  highly 
important.  I  have  more  than  once  known  Syme's 
amputation  perfoimed  for  what  was  believed  to  be 
destructive  disease  of  the  ankle  joint,  but  which 
proved  to  be  caries  of  tlie  tarsus  that  might  have 
been  dealt  with  without  amputation,  v/hile  the  joint 
itself  was  perfectly  healthy.  The  foot  should  never  be 
removed  until  the  surgeon  has  convinced  himself  that 
a  probe  passed  into  any  sinuses  that  exist  really  enters 
the  joint.  In  strumous  disease  of  the  ankle  the  joint 
must  be  at  once  enclosed  in  lateral  leather  splints 
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(Fig.  54 ;  page  248),  and  the  patient  must  bear  no 
weight  upon  the  limb.  Any  matter  that  forms  must  be 
at  once  antiseptically  evacuated.  Thei-e  are  very  few 
cases  indeed  in  which  this  treatment,  combined  with  cod- 
liver  oil,  iron,  and  good  air,  will  not  lead  to  recovery, 
usually  with  restoration  of  the  inovements  of  the  joint. 
Osteo-arthntis  presents  no  features  calling  for  detailed 
description.  The  disease  is  usually  not  confined  to 
the  joint,  but  involves,  at  the  same  time,  the  adjacent 
tarsal  articulations,  and  is  often  associated  with  a  very 
trouljlesome  form  of  flat  foot,  resulting  from  relaxation 
of  the  plantar  ligaments,  a  condition  which,  along  with 
stifJhess  of  the  ankle  joint  itself,  greatly  cripples  the 
patient.  The  local  treatment  consists  in  protection 
against  cold  and  damp,  and  the  use  of  the  hot  douche 
or  steam  bath,  moderate  exercise,  and  some  support 
for  the  plantar  arch.  When,  however,  the  joint 
is  swollen  and  tejider  no  mechanical  support  can  be 
borne,  and  the  patient  should  be  provided  with  boots 
of  vei-y  soft  leather  or  cloth,  with  low  heels  and 
wide  soles,  while  warmth  and  hot  douching  are  per- 
severed with,  and  the  rules  stated  on  page  278  are  care- 
fully followed.  The  ankle  and  the  neighbouring  tarsal 
joints,  together  with  the  fibrous  structures  of  the  sole, 
including  all  the  ligaments,  are  not  rarely  the  seat  of 
urethral  urethritis  (page  229)  of  an. acute  and  severe 
ty[)e.  In  cases  of  rapidly  increasing  (liit  foot  in  young 
adidts,  tliB  presence  of  gonorrhcea  must  not  be  over- 
looked. The  aflection  often  assumes  a  severe  foi'm, 
and  the  arch  is  completely  lost.  It  is  necessary  to 
ke(!p  the  patient  for  a  time  completely  oil"  his  feet 
while  the  treatment  indicated  on  page  231  is  being 
followed.  And  for  some  months  tiie  patient  should 
rest  his  feet  as  much  as  possible,  and  should  wear 
either  the  surgical  .sole,  or  some  ccpuvaiiMit  sn[)port. 
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V.    INJURIES  AND  DISEASES  OF  MUSCLES, 
TENDONS,  FASCIA,  AND  BUES^. 

WlLLI^UlI  J.  WaLSHAM. 

Muscles. 

Wounds  of  muscleSj  like  those  of  other  soft 
tissues,  may  be  incised,  lacerated,  punctured,  or  con- 
tused, and  call  for  but  few  remarks.  When  a  muscle 
is  divided  transversely  to  its  fibres,  the  cut  ends  con- 
tract, causing  the  wound  to  gajie.  They  should,  there- 
fore, be  approximated  as  much  as  possible,  by  placing 
the  part  in  such  a  position  as  to  relax  the  muscle,  and 
sutured  with  animal  ligature,  as  catgut  or  kangaroo 
tail  tendon,  the  wound  closed,  and  the  parts  jalaced  at 
absolute  rest.  When  the  wound  is  dee[),  or  longi- 
tudinal to  the  fibres,  a  drainage  tube  had  better  be  in- 
serted, as  tlie  discharge  is  likely  to  be  pent  up  by  the 
bulging  of  the  fleshy  belly  of  the  muscle.  Should 
the  muscle  have  lost  its  contractility,  and  appear  so 
lacerated  or  contused  that  it  must  obviously  die,  the 
injured  portion  may  be  cut  away.  Wounded  muscle 
generally  unites  by  fibrous  tissue,  but  the  formation 
of  new  muscle  fibres  has  in  a  few  rare  instances  been 
observed. 

Rupture. — Subcutaneous  rupture  of  a  muscle 
may  be  caused  by  a  sudden  or  violent  involuntary 
action,  as  in  trying  to  save  a  fall,  or  during  vomiting, 
or  an  attack  of  tetanus  or  delirium.  The  muscles,  per- 
haps, most  frequently  ruptured  in  this  way  are  the 
pectoralis  major,  deltoid,  rectus  feuioris  and  abdomi- 
nis, gastrocnemius,  adductoi's  of  the  thigh,  and  ex- 
tensor brevis  of  the  foot.  The  rupture  may  be  com- 
plete or  partial,  and  may  occur  through  the  muscular 
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tissue  itself,  or  at  the  insertion  of  the  muscle  into 
either  its  tendon  or  the  bone.  Union  generally  takes 
place  by  fibrous  tissue,  but  sometimes  sujipuration 
occurs,  and  an  abscess  results. 

Symptoms. — The  rupture  is  attended  by  local 
pain,  perhaps  by  a  sensation  of  tearing  or  snapping. 
When  a  few  fibres  only  are  torn,  the  injury  may  escape 
notice,  though  it  may  be  followed  for  many  months  by 
pain  and  stiffness,  -which  may  be  attributed  to  rheumti- 
tism.  In  complete  rupture  the  function  of  the  part  is 
lost.  The  ruptured  ends  retract,  causing  a  hard 
swelling  above  and  below  the  rent,  which  can  often 
be  felt  as  a  gap  ;  or  blood  may  be  extravasated  be- 
tween the  ruptured  ends,  giving  rise  to  a  fluctuating 
swelling,  and  subsequently,  as  it  makes  its  way  to- 
wards the  surface,  to  ecchymosis  and  discoloration  of 
the  skin. 

Treatment. —  The  ends  of  the  ruptured  muscle 
should  be  approximated  by  carefully  applied  bandages 
or  splints,  whilst  evaporating  lotions  or  an  ice  bag 
should  be  used  to  control  blood  extravasation  and 
prevent  inflammation.  Should  a  blood  tumour  form,  it 
should  not  be  opened,  as  the  blood  will  in  time  be  pro- 
bably absorbed.  Jf,  however,  suppuration  occurs,  an 
early  exit  should  be  given  to  the  pus. 

Infiainmntion  niirt  abscess.— Inflammation 
of  nuiscle,  or  myositis,  may  follow  an  injury  such  as  a 
strain  or  rupture  of  a  few  fibres;  or  it  may  spread  to 
the  muscle  from  the  tissues  around.  It  may  also  occur  * 
idiopathically,  and  is  then  generally  spoken  of  as  rheu- 
matic ;  and  it  is  of  frequent  occurrence  in  seiiticc-emia 
and  pyajrnia,  when  it  usually  quickly  ends  in  suppura- 
tion. 

The  chief  symptoms  arc  pain  increased  on  move- 
ment, swelling,  and,  when  tlie  allected  muscle  is  super- 
ficial, heat  and  redness.     Except  when  the  result  of 
py.-emia,  it  usually  terminates  in  resolution.  Should 
u— 21 
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an  abscess  form,  rigors  followed  by  fluctuation,  and 
later  pointing,  or  signs  of  deep  supiJuration,  will  be 
present. 

The  trp.ntment  indicated  is  rest,  soothing  applica- 
tions, belladonna  or  opiate  liniments,  and,  where  pus 
has  formed,  an  early  incision. 

Il.vpci't.ropliy,  or  simple  increase  in  size,  may 
occur  both  in  the  voluntary  and  involuntary  muscles. 
Familiar  examples  of  the  former  are  seen  in  the 
muscles  of  the  limbs  of  athletes  ;  of  the  latter,  in  the 
bladder  and  intestines,  as  the  result  of  obstruction  to 
the  passage  of  urine  and  fajces. 

Atrophy  and  deg^eneration. — The  chief  de- 
generative changes  in  muscle  are  :  (1)  simple  atrophy  ; 
and  ("2)  granular,  (3)  fatty,  and  (4)  waxy  or  vitreous 
degeneration.  In  simple  atropiiy  the  muscular  fibres 
merely  waste  and  get  smaller,  but  do  not  lose  their 
striation,  and  are  capable  of  being  completely  re- 
stored ;  whilst  in  the  other  forms  the  fibres  undergo 
distinct  pathological  changes,  and  their  function  is  en- 
tirely and  permaiiently  lost.  Simple  atrophy  may 
occur  from  a  variety  of  causes.  In  surgical  practice 
it  is,  perhaps,  most  frequently  met  with  as  a  conse- 
quence of  the  disuse  of  a  part,  as  for  example  from 
chronic  joint  disease.  The  granular,  fatty,  and  waxy 
degenerations  occur  as  the  result  of  acute  febrile 
disease,  lead  poisoning,  scrivener's  pahsy,  disease  of  the 
nerve  centres,  etc.  Though  souietimes  occurring  alone, 
they  are  often  intermixed.  They  may  all  be  present, 
as  well  as  simple  atro]>iiy,  in  the  following  diseases, 
of  which  a  short  account  is  cjiven. 

Proffressivc  muscular  atrophy  is  a  disease  of 
adult  life,  and  consists,  as  the  name  implies,  of  a  slow 
and  nearly  always  progressive  atrophy  of  the  voluntary 
muscles,  and  consequent  increasing  weakness  and 
paralysis. 

The  cause  of  the  disease  is  often  obscure.     It  has 
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been  attributed  to  excessive  exercise,  exposure  to  cold 
and  wet,  to  sypbilis,  fevers,  lead  poisoning,  and  injury 
of  the  spine.  It  is  often  bereditarj^,  and  is  more  com- 
mon in  the  male  sex,  and  in  the  middle  period  of  life. 

Pathology. — Although  it  is  still  thought  by  some 
to  be  essentially  a  primaiy  disease  of  the  muscles, 
it  is  now  generally  held  that  the  wasting  of  the 
muscles  is  secondary  to  disease  of  the  multipolar  nerve 
cells  in  the  anterior  cornua  of  the  spinal  cord.  These 
cells,  amongst  other  pathological  changes  in  the  grey 
and  white  substance  of  the  cord,  have  been  found 
ati'ophied  and  degenerated  ;  but  whether  such  changes 
should  be  regarded  as  inflammatory  or  degenerative  is 
still  undetermined.  The  muscles  appear  paler  than 
natural,  and  in  various  stages  of  atrophy.  They  axe, 
said  by  Charcot  to  undergo  simple  atrophy  only  ;  but 
other  observers  have  noticed,  in  addition,  granular, 
fatty,  and  viti'eous  degenerations. 

Symptoms. — The  short  muscles  of  the  thumb  and 
little  finger,  especially  those  of  the  right  side,  are 
generally  first  affected ;  then  the  interossei,  giving  to  the 
hand  a  characteristic  claw-like  appearance  (the  main  en 
fjriffe).  Thence  the  atrophy  spreads  up  the  arm  to  the 
muscles  of  the  ti'unk,  or  missing  those  of  the  fore-arm 
falls  upon  the  deltoid,  or  attacks  the  muscles  of  the 
opposite  hand.  In  rare  instances  the  atrophy  starts 
in  some  of  the  muscles  of  the  trunk,  and  very  excen- 
tionaliy  in  those  of  the  lower  exti-emity,  but  it  is  ex- 
c(!f;(lingly  uncommon  for  it  to  spread  to  them.  Previous 
to  tiie  atrophy,  pain  and  cramps  or  fibrillar  tremors  in 
the  muscles  are  commonly  noticed.  In  the  later  stages 
the  limbs  become  variously  deformed  from  unequal 
wasting  of  the  muscles,  and  the  unbalanced  action 
of  tlieir  antagonists.  The  mu.scles  resjiond  lioth  to  the 
farad ic  and  continuous  current,  lint  more  and  more 
feebly  as  the  disea.se  advances,  till  in  the  later  stages 
they  ceaso  to  do  so  altogether.   The  reflexes,  which  may 
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at  first  be  increased,  steadily  diminish,  but  are  never 
quite  lost  till  the  muscle  is  entirely  destroyed.  The 
sensibility  of  the  skin  is  never  affected,  neither  does  it 
undergo  atrophic  changes  ;  the  bladder,  the  rectum,  and 
the  sexual  functions  are  not  interfered  with.  The 
patient  usually  dies  from  some  bronchial  trouble,  con- 
sequent upon  the  weakness  of  the  respiratory  muscles. 

Treatment. — There  is  no  known  remedy  for  the 
disease,  but  phosphorus,  arsenic,  and  cod-liver  oil  may  be 
given  internally,  whilst  blisters  to  the  spine,  galvanism, 
and  the  hot  baths  of  Aix-la-Chapelle  should  be  tried. 

Pseuclo-Iiyi»ei'ti'oi>liic  paralysis  is  a  disease  of 
early  life,  and  consists  essentially  in  a  great  increase 
of  the  interfibrillar  connective  tissue  and  fat,  attended 
with  simple  atrophy  of  the  muscle  fibres.  It  is  charac- 
terised by  muscular  wasting  and  increasing  para- 
lysis, and  in  typical  cases  by  apparent  hypertrophy  of 
the  muscles  of  the  calves  and  gluteal  regions. 

The  cause  of  the  disease  is  obscure.  In  many  cases 
it  is  undoubtedly  hereditary,  and  occurs  in  several  mem- 
bers of  the  same  family.  It  is  much  more  common  in 
boys  than  in  girls,  and  when  inherited  descends  through 
the  female  line. 

Pathology. — Whether  the  disease  should  be  regarded 
as  one  essentially  of  the  muscles,  or  the  condition  of 
the  muscles  as  secondary  to  a  lesion  of  the  spinal  cord, 
is  still  a  disputed  point,  as  opportunities  for  examining 
the  cord  have  been  few.  The  muscles  in  the  early 
stages  shew  a  srcat  increase  of  the  interstitial  connec- 
tive  tissue  and  infiltration  with  fat,  whilst  in  the  later 
stages  the  fibres  arc  found  to  have  undergone  atrophj'-, 
and  to  be  more  or  less  completely  replaced  by  fat. 
The  muscles  first  aftected  are  usually  those  of  the  lower 
extremity,  especially  of  the  calf  and  buttock.  Later 
all  fhe  volunt.ary  muscles  may  be  implicated,  though 
the  hypertrophic  changes  in  these  are  seldom  so  mark(Hl. 

Sym-ploms.- — The    onset  of   the    di.scase    is  very 
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gradual.  The  cliild  is  unsteady  on  its  feet,  stumljles 
iu  walking,  and  readily  falls.  Latei',  as  the  extensor 
muscles  of  the  knees  and  extensors  and  flexors  of  the 
hips  become  more  affected,  equilibrium  in  the  upi'ight 
position  is  maintained  with  difficulty.  He  stands 
with  his  feet  far  apart,  so  as  to  widen  his  base  of 
support,  his  heels  frequently  drawn  up  from  the  ground 
by  the  contraction  of  the  muscles  of  the  calves,  and  his 
.shoulders  carried  backwards,  and  the  lower  part  of  the 
spine  in  consequence  thrown  into  a  state  of  lordosis. 
The  lordosis  disappears  on  sitting,  and  apparently 
depends  on  the  tilting  foi'wai'ds  of  the  pelvis,  due  to  the 
weakness  of  the  hamstring  muscles.  In  walking,  the 
body  is  swayed  from  side  to  side  in  order  to  bring  the 
centre  of  gravity  at  each  step  well  over  the  leg  that  is 
on  the  ground.  liising  from  the  recumbent  position  is 
difficult.  He  first  turns  on  his  face,  then  gets  on  his 
hands  and  knees,  and  then,  extending  his  knees,  places 
his  hands  on  them,  and  then  higher  and  higher  up  the 
thighs,  pushing  his  body  up  by  these  means  ;  "  climbing 
the  thighs,"  as  it  has  been  called.  If  the  child  is  seen 
during  the  hypertrophic  stage,  the  muscles  of  the  calf, 
and  ])rol)ably  those  of  the  buttock  and  loin,  are  found 
enlarged.  Tlie  enlarged  muscles  feel  firm  and  hard, 
but  on  testing  them  with  tlie  faradic  current  their 
motor  power  is  found  diminished  ;  and  if  a  small 
piece  of  muscle  is  removed  by  Lcecli's  trocar  it  will 
.sliow  the  characteristic  pathological  changes.  In  rare 
instances  the  pseudo-hypertrophic  change  has  been  ob- 
served in  a.11  the  muscles  ;  but,  as  a  rule,  it  is  limited 
to  those  mentioned,  tlie  oth(ir  muscles,  es[)ecially  the 
lower  portion  of  the  pectoralis  major  and  latissimus 
.  dorsi,  appearing  wasted.  TIio  patclhir  rellex  is  at  first 
dirninislicd,  and  is  later  altscnt.  Tlic  intellect  is  often 
weak,  l)ut  at  other  tiiiuss  unaffected.  Tlie  disease  is 
very  chronic  in  its  cour.sn,  and  is  attended  in  its  later 
stages   by  contraction  and  distortion.     The  paticmts 
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usually  die  of  exhaustion  or  from  the  respiratory 
muscles  becoming  affected. 

Treatment. — Shampooing  and  faradisation  in  tlie 
earlier  stages  may  be  useful  ;  in  the  later  stages 
nothing  has  been  of  any  avail. 

Ossification  of  muscle  may  occur  as  the  re- 
sult of  chronic  initation  or  inflammation.  The  osseous 
material,  which  has  the  structure  of  normal  bone,  is 
deposited  in  the  proliferating  connective  tissue  between 
the  muscle  fibres,  causing  the  latter  to  atrophy.  Ex- 
amples of  ossih  cation  are  occasionally  met  with  in  the 
adductor  muscles  in  persons  who  ride  a  great  deal 
(rider's  bone),  and  it  was  formerly  not  uncommon 
in  the  deltoid  muscle  of  soldiers,  as  the  I'esult  of 
shouldering  arms  (the  drill  bone).  I  have  seen  it  in 
the  rectus  in  cases  of  Cliarcot's  disease  of  the  hip  ; 
and  Abernethy  relates  the  case  of  a  boy  in  whom  bone 
was  constantly  developed  in  the  muscles  after  a  blow 
or  other  injury.  Specimens  of  ossiiication  of  tlie 
muscles  of  the  back,  and  of  the  vastus  internus,  are  to 
be  found  in  various  museums.  Blisters,  with  the  in- 
ternal use  of  mercury  or  iodide  of  potassium,  appear  to 
have  given  relief  in  some  instances. 

Tumours. — Primary  tumours  in  muscle  are  rare  ; 
but  fatty,  filjrous,  myxomatous,  and  more  rarely  enchon- 
dromatous  and  sarcomatous  growths  have  all  been  met 
with.  Blood  and  hydatid  cysts  are  of  more  frequent 
occurrence,  and  syphilitic  gummata  are  particularly 
conmion.  Secondary  growths  are  more  often  met  with, 
the  muscles,  in  common  with  the  other  tissues,  being 
not  infrequently  atl'ected  in  the  general  dissemination 
of  carcinomatous  and  sarcomatous  growtlis.  JNluscle 
may,  of  course,  also  be  involved  in  the  extension  of 
epitlieliomata  from  the  skin  or  mucous  membrane,  and 
in  sarcomata  growing  from  the  periosteum  or  bone. 
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Tendons. 

Woiincls. — The  tendons  perhaps  most  frequently 
wounded  are  those  of  the  llexors  and  extensors  of  the 
lingers.  They  should  be  carefully  united  by  animal 
sutures,  kangaroo  tail  tendon  being  one  of  the  best, 
and  the  parts  placed  at  rest  in  such  a  position  as  to 
approximate  the  divided  ends.  When  the  injury  has 
been  overlooked,  or  union  fails,  the  divided  ends, 
which  are  often  widely  separated  by  muscular  con- 
traction, become  adherent  to  the  sheath  and  surround- 
ing tissues,  and  the  function  of  the  muscle  is  impaired 
or  lost.  When  the  patient  is  young,  and  the  local 
and  general  conditions  are  fa\ourable  for  operation, 
an  incision  should  be  made  over  the  cicatrix  of  the 
former  wound,  the  ends  of  the  divided  tendon  searched 
for,  freed  from  adhesions,  refreshed  by  shaving  ofi'  the 
last  half  inch  of  each  obliquely  in  opposite  directions 
so  as  to  bring  them  together  splice-wise,  and  sutured 
as  in  a  recent  wound.  These  operations,  though 
often  disappointing,  are  sometimes  attended  with  very 
brilliant  residts,  as  in  a  case  recently  vinder  the  cai'e 
of  my  colleague,  Mr.  Willett,  where,  after  sutui'e  of 
both  the  flexor  sublimis  and  profundus  tendons  in  the 
palm,  a  perfectly  movable  finger  was  obtained. 
Where,  however,  the  patient  is  old,  or  of  a  broken- 
down  constitution,  or  where  there  is  evidence  of 
extensive  destruction  or  of  adlicsion  of  the  tendon, 
little  can  be  expected  from  suture,  and  in  tlie  case  of 
stiff  finger  amputation  is  tlien  attended  with  less  risk. 
Where  a  considerable  portion  of  tendon  has  been 
lost,  attem]itH  have  recently  b(!eii  made  by  Herr  Gluck 
to  restore  the  lost  jjart  by  uniting  the  divided  ends 
with  a  leash  of  catgut,  on  the  supposition  tliat  this  will 
become  organised.    He  chiims  successful  results. 

ICiipliiro. — Hubcnta,iu!ous  rupture  of  tendons  may 
occur  during  some  sudden  or  involuntary  action  of  the 
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muscles,  and  is  not  an  uncoinnion  accident  in  men 
beyond  the  middle  period  of  life.  It  is  most  frequent 
in  the  plantaris,  and  tendo  Achillis,  and  long  tendon 
of  the  bice})S.  The  rupture  is  often  attended  with  an 
audible  snap,  and  with  a  sensation  to  the  patient  of 
having  been  struck,  followed,  in  the  case  of  the 
'  plantaris  or  Achilles  tendon,  by  lameness  or  inability 
to  walk,  and  some  local  bruising  and  extravasation. 
After  rupture  of  the  long  tendon  of  the  biceps  the 
short  head  contracts  into  a  hard  lump  on  putting  the 
muscle  into  action,  whilst  a  deficiency  is  felt  in  the 
situation  of  the  long  head.  Rupture  of  the  inner 
head  is  said  generally  to  follow. 

Treatment. — The  parts  should  be  placed  at  rest  in 
such  a  position  as  to  approximate  the  ruptured  ends  as 
much  as  possible.  In  the  case  of  the  plantaris  or 
tendo  Achillis,  the  foot  should  be  fixed  in  full  exten- 
sion in  plaster  of  Paris,  and  the  leg  fiexed  upon  the 
thigh  for  a  few  days  to  relax  the  calf  muscles. 
The  treatment  of  ruptured  biceps  has  not  hitherto 
been  very  successful.  In  an  otherwise  healthy  subject 
an  attempt  might  be  made  to  unite  it  by  suture  should 
it  apjjear  possible  to  reach  the  ruptured  tendon 
without  opening  the  shoulder  joint. 

Tlie  method  of  union  of  a  tendon  when  ruptured 
subcutaneously  is  similar  to  that  Avhich  occurs  after 
tenotomy.  A  small  cell  exudation  is  formed  between 
the  divided  ends,  and  is  converted  into  fibrous  tissue, 
which  ultimately  cannot  be  distinguished  from  the  rest 
of  the  tendon. 

Dislocation  of  a  tendon  from  its  sheath  or 
groove,  popularly  known  as  a  rick,  is  not  an  uncommon 
accident,  though  one  often  overlooked.  It  is  most 
liable  to  occur  to  the  tibialis  posticus  and  the  peronei 
where  they  pass  behind  the  ankle,  the  long  tendon  of 
the  biceps  as  it  lies  in  the  bicipital  gi'oove,  the  tendons 
in  the  fore-arm,  and  the  small  muscles  of  the  back  and 
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of  the  neck.  It  is  usually  due  to  a  sudden  twist  or  a 
strain,  and  is  attended  by  pain  and  partial  or  complete 
loss  of  voluntary  movement  of  the  affected  muscle, 
and  consequently  by  lameness,  or  stiffness  of  the  back 
or  neck,  etc.,  according  to  its  situation.  On  examina- 
tion, the  displaced  tendon  may  often  be  felt,  but  is 
liable  to  become  obscured  by  swelling  and  ecchymosis. 

Treatment. — A  dislocated  tendon,  though  readily 
reduced  by  manipulation,  is  difficult  to  keep  in  place. 
A  pad  and  bandage  should  be  applied,  and  the  part  in 
the  case  of  the  ankle  or  wrist  placed  in  a  well-fitting 
plaster  of  Paris  splint.  To  retain  the  tibialis  posticus 
or  peronei  in  their  place,  an  anklet  with  a  properly 
arranged  pad  must  subsequently  be  worn,  and  it  may 
even  be  necessary  to  divide  the  tendon,  or  to  pass  a 
tenotome  into  the  sheath  for  the  purpose  of  fixing  the 
tendon  to  the  sheath  by  inflammatory  adhesion. 

Teiio-synovitis,  or  inflammation  of  sheaths  of 
tendons,  is  most  frequently  met  with  in  the  subacute 
form  and  in  the  extensors  of  the  thumb  and  wrist,  but 
it  may  occur  in  the  tendons  about  the  ankle,  in  the 
long  tendon  of  the  biceps,  etc.  It  is  usually  the  result 
of  excessive  exertion,  and  is  attended  by  a  localised 
swelling  over  the  affected  tendons,  which  is  painful  on 
])ressure  and  movement,  and  gives  when  grasped 
during  action  of  the  part  a  characteristic  creaking  or 
crepitation.  The  inflammation  is  at  times  more  acute, 
and  may  terminate  in  suppuration  ;  or  if  neglected  may 
become  chronic,  and  last  for  many  weeks  or  months. 

Treatment. — The  i)art  should  be  placed  at  rest  on  a 
splint,  or  a  plaster  of  Paris  or  a  Martin's  bandage  may 
be  applied.  When  more  acute  a  few  leechc's  or  hot 
fometitations,  or  if  prcferrcid  an  ice  bag  or  cold  lotions, 
may  be  necessary.  If  pus  forms,  free  incisions  should 
be  made,  followed  by  passive  movements  to  prevent 
adhesions  between  th(!  tendon  and  the  sheath.  Wlien 
chronic,  blisters,  painting  with  iodine,  strapping  willi 
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ammoniacum  and  mercury  plaister,  or  Scott's  dressing 
followed  by  elastic  support,  slionld  be  tried. 

Paronychia  tci><liiio!«a  is  an  acute  septic 
inflammation  of  the  sheath  of  a  tendon,  and  con- 
stitutes one  of  the  varieties  of  whitlow.  It  is 
most  common  in  the  thumb  or  one  of  the  fingers, 
but  is  occasionally  seen  in  the  toes.  It  is  generally 
due  to  a  poisoned  wound,  but  it  may  follow  a  mere 
scratch  or  prick  of  the  part  in  a  person  out  of  health, 
in  whom,  moreover,  it  may  occur  spontaneously.  The 
inflammation,  which  is  of  an  erysipelatous  and  septic 
character,  may  begin  in  the  sheath  of  the  tendon  itself, 
or,  as  is  more  commonly  the  case,  in  the  tissues  super- 
ficial to  it,  or  in  the  periosteum  covering  the'  phalanx. 
As  soon  as  the  sheath  is  involved  serious  consequences 
will  follow  if  a  timely  incision  to  relieve  tension  is  not 
made.  Thus,  in  consequence  of  the  unyielding  nature 
of  the  fibrous  tissue  foi-ming  the  sheath,  the  blood-ves- 
sels of  the  tendon  may  be  strangled  by  the  inflammatory 
eflfusion,  and  the  tendon  die,  whilst  the  inflammation 
may  extend  into  the  palm,  and  under  the  annular 
ligament  to  the  muscular  planes  of  the  fore-arm.  AVhen 
the  periosteum  is  attacked,  necrosis  of  the  phalanx 
and  destruction  of  one  or  more  phalangeal  joints,  or 
even  of  the  wrist  joint,  may  occur. 

Symptoms. — There  is  intense  pain,  often  shooting 
up  the  fore-arm,  hardness,  throbbing,  and  acute  tender- 
ness on  pressure  in  the  affected  finger,  and  later,  in 
the  palm  ;  but  fluctuation  on  account  of  the  tenseness 
is  not  usually  present.  If  allowed  to  run  its  course, 
the  back  of  the  linger  and  hand  becomes  i"ed,  swollen, 
and  (Edematous,  and  the  palm  infiltrated  and  tense  ;  an 
erysiijelatous  blush,  accompanied  by  a3dema,  extends 
up  the  fore-arm  along  the  coui'se  of  the  lymphatics, 
whilst  the  lymphatic  glands  become  tender  and 
enlarged.  Severe  constitutional  disturbance  is  often 
present,  and  the  patient  is  greatly  exhausted  from 
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pain  and  want  of  sleep,  and  may  even  succumb  to 
blood  poisoning  or  septicjEuiia. 

Treatment.- — The  surgeon  should  not  wait  for  fluc- 
tuation, but  as  soon  as  there  is  hardness  and  throbbing 
pain,  should  make  a  free  incision  in  the  middle  line 
of  the  finger  extending  into  the  sheath.  In  slighter 
cases,  where  the  inflammation  is  superficial,  the  sheath 
should  not  be  opened.  The  hand  should  be  then 
placed  on  a  splint,  well  raised  by  a  sling,  and  a  large 
poultice,  or  some  hot  moist  antiseptic  dressing,  if  pre- 
ferred, applied.  Tn  severe  cases  nothing  will  be  found 
to  give  greater  relief  than  placing  the  hand  and  fore- 
arm in  the  arm  bath  for  several  hours,  the  temperature 
of  the  water  being  kept  up  the  while.  Notwithstanding 
this,  if  suppuration  ensues  in  the  palm,  back  of  the  hand, 
or  fore-arm,  early  and  free  incisions  are  imperative. 
Dead  bone  must  be  removed  when  loose,  and  in  severe 
neglected  cases  amputation  may  be  necessary  to  save 
the  patient's  life.  A  saline  or  calomel  purge  is 
usually  required  at  the  onset,  with  opium  in  some 
form  to  relieve  the  pain.  After  suppuration  has 
occurred,  a  tonic  and  supporting  treatment  is  called 
for.  Passive  exercises  may  be  required  for  long 
periods  after  healing  to  prevent  stiffening  of  the 
fingers  or  wrist. 

Ciangiion  is  a  simple  or  compound  cyst  formed 
in  connection  with  a  tendon.  A  simple  ganglion  con- 
sists of  a  closed  sac  comfjosed  of  fibrous  tissue  lined 
with  pseudo-epithelium,  and  containing  a  clear  gela- 
tinous colloid  material.  The  sac  does  not  communicate 
with  the  interior  of  the  sheath  of  the  tendon,  and 
consequently  is  non-adherent  to  the  tendon.  It  is 
not  known  exactly  how  these  ganglia  are  produced. 
They  are  variously  ascribed  to  a  protrusion  of  the 
synovial  lining  through  the  slieatli,  with  subsequent 
obliteration  of  tlie  neck  of  the  pouch  tluis  formed  ; 
to  a  cystic  degeneration  of  the  cells  in  the  synovial 
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fringes  ;  or  to  a  dilatation  of  the  subsynovial  follicles 
described  by  Joseliu.  They  are  most  frequently  met 
Math  on  the  extensor  tendons  at  the  back  of  the 
wrist ;  more  rarely  on  the  flexors,  either  in  front  of 
the  wrist  or  near  the  web  of  the  fingers,  and  on  the 
tendons  on  the  dorsum  of  the  foot.  They  form  smooth, 
globular,  or  sometimes  lobulated,  circumscribed, 
movable  swellings,  evidently  connected  with  a  tendon. 
They  are  semifiuctuatiiig,  or  tense,  and  almost  solid- 
feeling,  often  translucent,  and  non-adherent  to  the 
skin.  In  size  they  vary  from  a  hemp  seed  to  a 
walnut,  or  even  larger.  They  are  generally  painless, 
but  give  rise  to  a  sensation  of  weakness  in  the  wrist 
or  fingers.  Simple  ganglia  may  be  simulated  by 
pouch-like  protrusions  of  the  synovial  membranes  of 
the  carpus  and  tarsvis,  from  which  they  may  generally 
be  distinguished  by  the  pouches  having  deep  connec- 
tions, and  having  no  apparent  relation  with  any  tendon, 
and  by  the  synovial  membrane  ajjpeaiing  swelled  in 
other  places. 

Treatment. — They  should  be  broken  by  pressure 
of  the  thumbs  or  punctured  with  a  tenotome,  and  their 
contents  squeezed  out,  and  firm  pressure  applied  by 
means  of  a  piece  of  sheet  lead,  a  pad  of  lint,  and  a 
bandage.  Should  they  refill,  a  second  puncture  should 
be  made,  the  interior  of  the  cyst  scarified  with  the 
point  of  the  tenotome,  and  pressure  reajaplied.  This 
failing,  a  seton  should  be  passed  through  the  cyst  wall, 
or  the  cyst  dissected  out. 

A  covipound  ganglion  is  a  dilatation  with  thin 
serous  fluid  of  the  sheaths  of  several  tendons,  with 
complete  or  partial  obliteration  of  the  portions  of  the 
sheaths  in  contact.  The  sac  generally  becomes  slightly 
thickened,  and  soft  and  velvety  on  its  internal  aspect, 
so  that  it  resembles  a  mucous  rather  than  a  sei'ous 
membrane.  Melon-seed  bodies,  like  those  contained 
in  some  bursa?,  are  generally  found  in  the  interior. 
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Although  it  may  occur  in  other  situations,  it  is  more 
common  in  connection  with  the  flexor  tendons  as 
they  pass  under  the  annular  ligament,  and  is  then 
known  as  the  palmar  bursal  ganglion.  This  generally 
forms  an  elongated  swelling,  constricted  at  its  centre 
by  the  annular  ligament,  and  extending  into  the  palm 
and  a  variable  distance  up  the  fore-arm.  Fluctuation 
can  be  obtained  by  pressing  alternately  above  and 
below  the  annular  ligament.  Sometimes  this  ganglion 
involves  the  tendons  of  the  thumb  or  little  linger,  or 
both. 

Treatment. — Painting  with  liniment  of  iodine, 
blisters,  and  pressure  should  first  be  tried,  although 
they  seldom  effect  a  cure,  as  all  operative  procedures 
are  attended  with  much  risk,  and  should  only  be 
undertaken  as  a  last  resource.  Several  methods  of 
operating,  as  puncture,  incision  in  the  palm,  division 
of  the  ligament,  etc.,  have  been  advised.  I  have 
seen  all  attended  with  success.  But,  on  the  other 
hand,  I  have  further  seen  all  of  them  followed  by 
diffuse  suppuration,  glueing  together  of  the  tendons, 
abscesses  amongst  the  muscles  of  the  fore-arm,  and  even 
by  death.  The  operation  that,  in  my  opinion,  is  attended 
with  the  least  danger  and  the  best  success,  is  an 
antiseptic  incision  both  above  and  below  the  ligament, 
with  evacuation  of  the  melon-seed  bodies,  and  fi'oe 
drainage.  The  hand  and  fore-arm  should,  of  course, 
be  placed  on  a  splint. 

Injuriics  and  Diseases  of  Fasci/e. 

Rupture — The  fascia,  as  that  of  the  front  wall 
,  of  the  alidoMicn,  or  tliat  in  front  of  the  thigh,  may  bo 
ruptured  subcutaneously  during  some  sudden  or  violent 
effort.  Such  a  rent  in  the  fascia  is  liable  to  rwnain 
ununited,  allowing  tli(!  niuscliss  wliicli  it  ouglit  to 
confine  to  stiirt  forward  (hiring  contraction.  Protru- 
sions of  this  nature  tiirough  the  alxloniinal  fascia  may 
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readily  be  mistaken  for  ventral  hernia.  Some  form 
of  elastic  support  should  be  applied. 

DupuytrcM's  contraction,  or  contraction  of 
tlie  palmar  fascia. — The  cause  of  this  affection  is 
not  very  evident ;  it  has  been  variously  ascribed  to 
gout  and  rheumatism,  and  to  habits  or  occupations 
necessitatino:  flexion  of  the  fingers  or  mechanical 
pressure  on  the  palm  of  the  hand.  It  is  more  common 
in  men  than  in  women,  and  is  said  to  occur  more  often 
in  the  upper  and  middle  classes  than  in  the  losver. 

Pathology. — The  contraction  occurs  in  that  portion 
of  the  fascia  which  is  prolonged  on  to  the  sheath  of 
the  flexor  tendons  and  is  inserted  into  the  jieriosteum 
of  the  second  phalanx.  The  bones,  ligaments,  and 
tendons  are  not  affected. 

Symptoms. — It  generally  begins  in  that  part  of  the 
fascia  which  is  continued  on  to  the  little  or  ring  fljiger, 
whilst  later  it  may  involve  that  of  the  middle  finger 
also,  and  in  rare  instances  the  fascia  attached  to 
all  the  fingers  and  even  the  thumb.  The  affected 
fingers  aie  di-awn  gradually  more  and  more  doAvn- 
wards  towards  the  palm,  till  they  become,  in  severe 
cases,  firmly  fixnd,  and  in  contact  with  it.  The  con- 
tracted portions  of  the  fascia  form  prominent  ridges 
i-unning  from  the  affected  fingers  a  variable  distance 
into  the  palm,  and  can  be  made  more  tense  on  trying 
to  straighten  the  fingers.  Where  the  affection  has 
existed  some  time  the  skin  becomes  adherent  to  the 
fascia  and  is  thrown  into  transverse  puckers.  It  may 
be  distinguished  from  a  contracted  tendon  b^'  the 
Litter  forming  a  tense  cord,  wliich  can  be  traced  up- 
wards under  the  annular  ligament,  and  by  the  tissues 
of  the  palm  appearing  natural  and  not  puckered. 
From  arthritis  deformans  it  may  be  diagnosed  by  the 
joints  being  unafl'ected. 

Trent  men  t. — In  the  incipient  stages  steps  should 
be  made  to  prevent  the  contraction  increasing  by  the 


Bursitis. 


3T9 


use  of  some  of  the  finger  splints  that  have  been  in- 
vented for  the  purpose.  When  confirmed  it  is  best 
treated  by  division  and  subsequent  extension. 

Much  discussion  has  of  late  taken  place  as  to 
whether  a  single  division  or  multiple  subcutaneous 
divisions  of  the  fascia  should  be  made.  The  Avriter, 
from  an  experience  of  both,  has  no  hesitation  in  recom- 
mending the  latter.  But  a  very  small  tenotome  must 
be  used,  and  great  care  taken  not  to  wound  the  skin. 
The  hand  and  fore-ai-m  shoidd  be  afterwards  placed  on 
a  splint,  and  the  fingers  gradually  extended  by  elastic 
tension.  (For  contraction  of  the  plantar  fascia  see 
Talipes,  page  3.38.) 

Diseases  of  BuRSyE. 

Bursje,  whether  natui-ally  existing  as  over  the 
patella,  or  olecranon,  or  formed  adventitiously  from 
irritation  or  constant  pressure  on  a  part,  as  under  a 
neglected  corn  or  over  the  outer  side  of  the  foot  in 
talipes  varus,  are  liable  to  become  acutely  or  chroni- 
cally inflamed. 

Acute  l>«ir$<itis,  though  apparently  sometimes 
arising  spontaneously,  can  generally  be  traced  to  a 
blow,  fall,  or  other  injuiy.  It  is  attended  with  the 
usual  signs  of  acute  inflammation,  and  is  very  apt  to 
run  on  into  suppuration,  and,  if  a  timely  incision  is 
not  made,  to  become  difi'use,  and  of  a  phlegmonous 
character. 

Tredtm.ent. — -A  few  leeches,  or  an  ice  l)ag  may 
be  applied  if  seen  early,  but  a  free  incision  should  be 
mafic  as  soon  as  there  is  any  evidence  of  suppuration. 

Chronic  bursitis. — Chronic  inflammation  may 
give  rise  to  several  diffefcnt  pathological  conditioiLS,  in 
all  of  which  the  bursaj  are  nloi'e  ol'  less  enlarged 
and  generally  contain  serous  fluid.  (1)  Tlicir 
walls  are  usiuilly  but  slightly,  if  at  nil,  thickened, 
and  the  fluid  is  merely  an  increase  of  the  normal 
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bursal  secretion.  They  then  appear  as  more  or  less 
globular,  fluctuating,  tense,  and  sometimes  flaccid 
swellings,  and  when  superficial  may  be  translucent. 
(2)  In  other  cases  their  walls  become  distinctly  thick- 
ened, whilst  small,  flattened,  sharp-edged,  ovoid,  or 
sometimes  irregularly  shaped  masses  of  fibrin  known 
as  melon-seed  bodies,  are  found  floating  in  a  serous  or 
dark-coloured  fluid  in  their  interior.  The  formation 
of  these  bodies  has  been  attributed  to  the  moulding  of 
fibrinous  deposits  by  constant  movement,  to  the 
breaking-ofl"  of  thickened  synovial  fringes  lining  the 
buz'sa,  and  to  changes  in  blood  which  may  have 
been  extravasated  into  the  interior  of  the  bursa. 
Again,  in  place  of  melon-seed  bodies,  or  together  with 
them,  fibrous  cords  may  be  found  sti-etching  across  the 
cavity.  The  presence  of  melon-seed  bodies  may  often 
be  detected  by  the  crackling  sensation  they  communi- 
cate to  the  touch  when  the  bursa  is  handled.  (3)  The 
walls  may  become  greatly  thickened  from  inflamma- 
tory infiltration,  and  probably  in  part  from  the  con- 
centric deposit  of  fibrin  in  their  interior.  A  small 
central  cavity  usually  remains,  but  in  some  instances 
they  become  solid  throughout.  In  either  case  tliey 
give  rise  to  a  firm  non-elastic  solid-feeling  tumour, 
and  are  often  productive  of  great  inconvenience. 

The  treatment  will  necessarily  somewhat  vary  in 
detail  according  to  the  situation  of  the  bursa.  I^See 
Diseases  of  Special  Bursfe.)  In  simple  enlargement, 
painting  with  tiiicture  or  liniment  of  iodine,  or  firm 
and  eqviable  pressure,  will  often  disjaerse  them.  If  this 
fails  they  should  be  punctured  witli  a  small  trocar 
and  the  fluid  evacuated,  any  melon-seed  bodies  con- 
tained in  them  squeezed  cut,  and  pressure  applied. 
When  great  thickening  of  the  walls  has  occun-ed,  or 
the  bursa  has  become  solid,  the  only  treatment  is  to 
dissect  it  out. 
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Diseases  of  Special  BurS/E. 

The  bursa  patellae  is,  of  all  the  bnrsse,  the  one 
most  often  atfected.  Chronic  enlargement,  and,  some- 
what less  frequently,  acute  inflammation,  are  very 
often  met  with  ;  and  from  the  frequency  with  which 
they  occur  in  housemaids  and  others  who  have  much 
kneeling,  are  known  as  the  housemaid's  knee.  When 
chronically  enlarged,  the  bursa  a])pears  as  a  prominent 
tumour  in  front  of  the  patella  and  ligamentum  patellre, 
tense,  flaccid  or  solid  to  the  touch,  according  to  the 
degree  of  distension  and  condition  of  its  walls.  When 
acutely  inflamed  it  is  liable  to  be  mistaken  for  disease 
of  the  knee  joint,  the  more  so  should  the  inflammation, 
as  is  sometimes  the  case,  become  difluse  and  bun'ow 
around  the  joint  under  the  expansion  of  the  vasti. 
In  the  one,  however,  the  patella  will  be  behind 
the  swelling,  whilst  in  the  other  it  will  be  in  front 
of  it. 

Treatment. — In  simple  enlargement,  should  paint- 
ing with  iodine  or  pi-essure  fail,  the  bursa  should  be 
punctured,  the  fluid  let  out,  and  the  joint  firmly 
strapped  and  placed  on  a  back  splint  for  a  few  days. 
When  solid  or  much  thickened,  a  vertical  incision 
should  be  made  over  it  and  the  bursa  dissected  out. 
As  the  capsule  of  the  joint  is  very  thin,  and  may  be 
easily  opened,  care  must  be  taken  during  the  dissection 
to  hold  the  knife  close  to  the  bursa,  and  not  to  drag  the 
tissues  too  forward.  Acute  inflammation  should  be 
treated  on  the  general  principles  already  indicated. 
Should  suppuration  occur,  a  free  vertical  incision 
should  be  made  over  the  centre  of  the  patelhi ;  or,  if 
the  su[)j)uration  has  become  difluse,  two  lateral  in- 
cisions will  (insure  a  better  drain. 

Kiii-sa  over  the  ole<-raiioii,  called  the  miner's 
bursa  from  tlie  frequency  with  whicli  it  is  enlarged  in 
minens,  i.s  particularly  apt,  after  a  blow  or  fulh  upon 
v-21 
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the  elbow,  to  become  acutely  inflamed.  The  inflam- 
mation is  generally  of  a  severe  phlegmonous  character, 
and  extends  a  considerable  distance  above  and  below 
the  back  of  the  elbow  joint,  for  disease  of  which  it 
may  be  mistaken.  The  freedom  of  the  joint  in  front, 
and  the  presence  of  a  soft  spot  over  the  situation  of 
tlie  olecranon,  are  points  which  ser\  e  for  the  diagnosis. 
Free  incisions  should  be  made  as  soon  as  suppuration 
occurs,  and  the  arm  put  at  rest  on  an  angular  splint. 
Necrosis  of  a  small  portion  of  the  olecranon  is  not  an 
uncommon  result.  The  dead  bone  should  be  removed 
when  loose,  great  care  being  taken  not  to  injure  the 
elbow  joint. 

The  bursa  boneatli  tlie  semimembran- 
osus frequently  becomes  enlarged,  giving  rise  to  a 
tense  or  semifluctuating,  and  usually  globular  or  ovoid 
swelling  in  the  poj)liteal  space.  The  absence  of 
pulsation  and  of  signs  of  inflammation,  and  the  facts 
that  the  inner  hamstring  tendons  can  be  traced  over 
it,  and  that  it  becomes  flaccid  or  disappears  on  flexing 
the  knee,  should  prevent  it  being  mistaken  for  other 
swellings  in  this  region.  Painting  with  iodine,  Arm 
strapping,  or  blisters  will  usually  disperse  it.  Should 
these  fail,  puncture  or  antiseptic  incision  must  be 
resorted  to,  operations,  however,  that  should  never  be 
undertaken  lightly,  as  the  bursa  often  communicates 
with  the  knee  joint. 

The  bursa  over  the  tuber  ischii  is  apt  to 
become  chronically  enlarged,  and  its  walls  thickened, 
in  persons  whose  occu2:)ations  necessitate  long  sitting, 
and  is  then  known  as  the  coachman's  or  weaver's  bot- 
tom. It  is  usually  a  source  of  great  annoyance,  and 
generally  requires  dissecting  out. 

Tlie  bursa  over  the  jrreat  troehanter  may, 
when  enlarged  and  inflamed,  simulate  hip  disease.  It 
may  be  distinguished  from  it  by  the  absence  of  the 
characteristic  deformity  of  the  latter  afl'ection  and  of 
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dead  bone  or  any  communication  with  the  joint  on 
opening  tlie  inflamed  bui'sa. 

The  bursa  under  tlie  tendon  of  the  psoas, 

when  enlarged,  produces  a  deep-seated,  fluctuating 
swelling  in  the  groin.  It  may  be  mistaken  for  a  jisoas 
abscess  or  an  aneurism,  but  the  absence  of  spinal 
disease  and  signs  of  supp\iration  in  the  one  case,  and 
the  fact  that  tlie  artery  is  above  tlie  swelling  in  the 
other,  should  generally  serve  to  distinguish  them.  It 
should  be  remembered  that  the  bursa  may  commnnicate 
with  the  hip  joint.     (For  bunion  see  Hallux  valgus.) 
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WEOICC-CHIRURCICAL  SO€f£T\ 

VI.    ORTHOPEDIC  SURGERY. 

W.  J.  Walsham. 

Wry  Neck. 

Wry  neck  or  torticollis  is  a  distortion  produced 
by  the  contraction  chiefly  of  the  sterno-mastoid,  and  to 
a  less  extent  of  the  trapezius  and  scalene  muscles.  A 
somewhat  similar  distortion  may  be  produced  by 
strumous  and  rheumatic  disease  of  the  cervical  verte- 
bra, or  by  cicatricial  contraction  following  burns  or 
sloughing  of  the  neck,  or  by  paralysis  of  certain 
muscles.  Such,  however,  are  described  in  the  articles 
on  Diseases  of  the  Spine,  etc. 

Causes. — Wry  neck  may  be  congenital  or  acquired. 
When  congenital,  it  has  been  attributed  to  disease  of 
the  nervous  system  producing  a  spastic  contraction  of 
the  afiected  muscles,  to  a  malformation  in  utero,  or  to 
some  injury  of  the  neck  inflicted  at  birth.  The 
acquired  form  may  be  the  residt  of  the  head  having 
been  held  for  a  long  time  in  a  distorted  position,  as 
from  stiflf  neck  after  cold  or  injury,  or  fi-om  iuflaniuia- 
tion  of  the  cervical  glands  after  scarlet  fever,  etc.  ;  or 
it  may  be  the  result  of  hysteria,  or  of  spasm  of  the 
muscles  due  to  iri  itation  of  the  spinal  accessory  nerve 
from  some  central  nerve  affection. 

Pathology. — When  the  deformity  is  of  some  stand- 
ing the  ligaments  are  shortened,  and  the  intervertebral 
cartilages  compressed  on  the  aflected  side ;  whilst  in 
severe  cases  the  bodies  of  the  cervical  vertebra3  undergo 
rotation  and  slight  lateral  compi-ession,  and  their 
articular  processes  are  altered  in  shape  and  direction. 
The  nd'ected  muscles  undergo  more  or  less  fibrous 
degeneration. 


Symptoms. — JELa^heacl,  siirippsijjg,  tdte  right  steva^)- 
raastoid  to  be  afl'ecx^,  is'dra'n^l'W^^arfd 
tlie  right  shoulder,  and  at  the  same  time  rotated  so 
that  the  chin  points  to  the  left.  The  left  side  of  the 
neck  is  unnaturally  convex,  tlie  right  unnaturally 
concave,  Avhilst  tlie  mastoid  on  that  side  stands  out 
jirominently,  and  both  the  sternal  and  claviciilar 
portions  of  it  can  be  felt.  The  features  on  the  affected 
side  are,  in  the  congenital  form,  markedly  smaller  than 
on  the  other.  In  severe  and  long-standing  cases  slight 
elevation  of  the  right  shoulder  and  scapula,  and 
some  lateral  curvature  of  the  dorsal  spine,  are  generally 
present. 

The  diagnosis  is  usually  quite  easy.  From  cervical 
caries,  wry  neck  may  be  distinguished  by  the 
absence  of  the  char-acteristic  signs  of  the  former,  i.e. 
pjain  on  movement  and  on  percussing  the  head  or 
vertebrfe,  rigidity  and  thickening,  the  patient's  in- 
ability or  unwillingness  to  rotate  his  head,  and  the 
tendency  of  the  chin  to  drop  forward.  It  is  also 
important  to  diagnose  the  sjiasinodic  and  hysterical 
from  the  non-spasmodic  and  congenital.  In  the  non- 
spasmodic  the  sterno-mastoid  becomes  tense  on  trying 
to  straighten  the  head,  in  the  spasmodic  it  gradually 
yields;  in  the  non-spasmodic  it  becomes  relaxed  on 
bending  the  head  towards  the  affected  side,  but  in  the 
spasmodic  contracted.  The  history  will  further 
distinguish  tlie  congenital  from  the  other  forms.  In 
the  hysterical  there  will  be  otlKsr  signs  of  hysteria, 
anil  the  head  can  be  sti^aightened  under  chloroform. 

Treatment. — In  the  congenital  form,  except  in  very 
slight  cases  in  infants  where  exercises  and  manij)nla- 
tion  filone  may  suHice,  division  of  the  sterno  mastoid 
is  nece.s.sary.  This,  along  with  manipulation  and 
cxerci.ses,  will  often  be  sullicient;  but  in  severe  cases 
iiisLrumental  trcatuKint  will  also  be  nMpiired.  The 
sterno-mastoid  is  best  divided  immcdiatt^ly  above  the 
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clavicle,  as  here  it  is  chiefly  tendinous,  and  further 
removed  from  the  important  structures  whicli  lie 
beneath  it.  A  puncture  should  be  made  to  the  inner 
side  of  the  tendon,  and  tlie  sheath  having  been 
opened,  a  blunt  director  should  be  passed  beneath  the 
muscle  and  the  division  made  towards  the  skin  with 
a  blunt-pointed  tenotome  guided  liy  tlie  director. 
Tense  bands  of  contracted  cervical  fascia  will  now 
generally  start  up.  These  it  is  not 
ff""^  safe  to  divide,   Ijiit  they  may  be 

made  to  yield  by  forcibly  rotating 
the  head  and  pressing  upon  tliem 
with  the  lingers.  The  puncture 
should  be  allowed  to  heal  with  the 
head  in  the  deformed  position,  which 
it  will  do  in  two  or  tliree  days. 
I  usually  put  the  patient  througli 
a  series  o'f  exercises,  consisting 
of  various  active  and  passive  move- 
ments of  the  liead  and  neck, 
for  a  fortni>>;ht  or  so  before  the 
operation,  go  on  witli  them  again 
Fi?. 69  -Instrument    .^y^pi^  tj^g  wound  lias  healed  till  the 

for  Wry  Neck  with  •,       i  v  i  it 

Cog-wheel  Action,  (leiorinity  lias  disappeared,  ana  i 
advise  their  continuance  for  some 
time  afterwards  to  prevent  a  relapse.  In  severer 
cases  indiarubber  bands,  so  arranged  as  to  make 
traction  in  the  desii'ed  direction,  are  used  in  the 
intervals  between  the  exercises  anil  at  night.  M'here 
an  instrument  is  necessary,  I  prefer  the  one  shown 
in  the  accompanying  woodcut  (Fig.  69).  The 
spasmodic  form  is  often  very  intractable.  When 
such  remedies  as  bromide  of  potassium,  Indian  hemp, 
or  conium  have  failed,  the  spinal  accessory  nerve  may 
be  stretched.  It  is  readily  found  at  the  spot  wliei'e  it 
enters  the  sterno-niastoid,  the  posterior  belly  of  the 
digastricus,  under  which  it  previously  emei-ges,  ser\  ing 
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as  a  good  guide  to  it.  In  this,  as  in  the  hystei-ical 
form,  the  sterno-inastoid  should  not  be  divided.  I 
have  obtained  the  best  success  in  hysterical  cases 
by  placing  the  head  in  the  straight  position  in  a  poro- 
plastic  collar,  whilst  giving  hysterical  remedies. 

Scoliosis. 

Scoliosis,  or  lateral  curvature,  is  a  compli- 
cated distortion  in  which  the  spine  forms  two  or 
more  lateral  curves  witli  their  convexities  in  opposite 
dij'ections  ;  wliilst  the  vertebras  involved  in  the  curves 
are  rotated  on  their  vertical  axis,  so  that  the  spinous 
processes  turn  to  the  concavity  of  the  curves.  It  is 
more  common  in  the  youug  than  in  the  old,  in  girls 
than  in  boys,  and  in  the  upijer  and  middle  classes  than 
in  the  lower.  Although  most  frequently  met  with  in 
delicate  and  rajjidly  growing  girls  from  fifteen  to 
twenty-one,  wanting  in  general  muscular  strength,  it 
is  occasionally  seen  in  those  who  are  strong,  robust, 
and  country-bred.  It  may  also  occur  as  one  of  the 
complications  of  rickets,  and  as  the  result  of  the  falling 
in  of  one  side  of  the  chest  consequent  upon  contraction 
following  empyema,  and  in  very  i-are  instances  as  a 
congenital  defoimity. 

t'aiises. — When  the  normal  spine  is  inclined 
laterally,  the  prcssvn-e  on  the  intervertebral  cartilages 
and  articular  processes  is  increased  on  one  side  and 
diminished  on  the  other.  If  this  unequal  pressure  is 
continued  for  long  periods,  the  articular  cartilages 
under  certain  conditions  will  remain  permanently 
compressed,  while  the  articular  processtis  become 
altered  in  direction  and  shape ;  in  this  way  a 
permanent  curve  either  to  the  right  or  to  the  left  may 
be  produced.  Any  circumstance,  therefore,  that 
causes  the  spine  to  incline  for  long  pcn-iods  to  one  or 
otlier  side  may  be  regarded  as  the  exciting  cause  of 
lateral  curvature ;  but  it  must  not  be  lost  sight  of  that 
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for  the  exciting  causes  to  become  operative,  certain 
predisposing  conditions  appear  to  be  necessary.  These 
may  be  summed  up  as  want  of  tone  in  the  muscles 
and  ligaments,  or  structural  weakness  of  the  bones 
such  as  may  be  induced  by  (1)  heredity,  (2)  genei'al 
debility,  (3)  the  strumous  diathesis,  (4)  rickets,  (5)  rapid 
growth,  etc.    The  exciting  causes  may  be  classed  as  : 

1.  Any  condition  causing  permanent  or  habiiital 
ohliquity  of  the  2}e^'vis,  and  the  consequent  throwing 
of  the  spine  over  to  one  side,  such  as  a  natui'al 
inequality  in  the  length  of  the  legs,  knock  knee, 
flat  foot,  congenital  dislocation  of  the  hip,  use  of 
a  wooden  leg,  habit  of  standing  on  one  leg,  sitting 
cross-legged,  etc. 

2.  A  one-sided  position  of  the  body  in  sitting  or 
lying  down,  or  induced  by  following  certain  emjiloy- 
meiits  such  as  nursing  a  child,  carrying  lieavy 
weiglits,  etc. 

3.  Contraction  of  one  side  of  the  thorax  following 
empyema,  etc. 

4.  Unilateral  contractions  of  the  spinal  muscles 
induced  by  paralysis  of  the  opposing  muscles. 

There  are  various  other  theories  as  to  the  cause  of 
lateral  curvature,  of  which  space  will  not  permit  the 
discussion,  such  as  contraction  of  the  sjiinal  muscles 
on  one  side  induced  either  by  disease  of  the  nervous 
sy.«tem  or  by  debility  of  the  muscles  on  the  opposite 
side,  unequal  contraction  of  the  serratus  magnus,  etc. 

Pathology.— In  a  typical  example  {see  Fig.  70) 
the  spine  presents  a  double  curvature,  an  upper 
dorsal  and  a  lower  lumbar,  or,  more  con-ectly  speak- 
ing, a  dorso-lumbar.  The  dorsal  has  generally  its 
convexity  to  the  right,  the  lumbar  its  convexity  to 
the  left.  The  curvature  which  depends  directly  upon 
the  exciting  cause  is  called  the  primary ;  and  the 
otlier  which  forms  in  the  opposite  direction  to  counter- 
balance the  loss  of  equilibrium  occasioned  by  the  first, 
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tlie  secondary  or  compensating.  Either  the  dorsal  or 
the  lumbar  may  be  the  primary  curve,  and  vice  versd. 
Less  commonly  the  spine  forms  an  apparently  single 
curve,  with  the  con- 
vexity either  to  the 
right  or  to  the  left ; 
but  in  such  cases  thei'e 
is  always  a  slight  com- 
pensating curve  above 
and  below,  although 
these  may  not  be  ob- 
served externally.  In 
other  instances  there 
may  be  four  or  even 
fiye  curves  duly  com- 
pensating each  other. 
The  intervertebral  car- 
tilages, and  to  a  lesser 
extent  the  bodies  of  the 
vertebrje  involved  in 
the  curve,  are  com- 
pressed wedge-wise,  the 
base  of  the  wedge  look- 
ing towards  the  con- 
vexity of  the  curve  ; 
wliilst  the  articular 
processes  are  contracted 
and  flattened  on  the 
concave  side  and  elon- 
gated on  the  convex. 
In  addition  to  the 
lateral  deviation,  the 
vertelme  foi-ming  the  curves  nro  i-otatcd  on  iheir 
vertical  axis,  so  that  the  front  of  the  bodies  looks 
towards  the  convexity,  and  the;  apices  of  the  spinous 
processes  towards  the  concavity  of  the  curve  As  a 
con-sequcnce  of  tliis  rotation,  althoi.gli  thcic  may  l)e 


Fig.  70.— Lateral  Curvature  of  the 
Spine.  (FrniTi  aspociinen  in  St. 
Bnrtholomew'sHospitalMuseum.) 
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considerable  lateral  deviation  of  the  bodies  of  the 
vertebrie,  the  apices  of  tlie  sjjinous  processes  may  be 
but  little  deflected  from  the  middle  line.  The  cause 
of  this  rotation  has  been  variously  explained.  The 
theory  which  has  perhaps  found  most  favour,  and  to 
which  only  space  will  peruiit  of  reference,  is  that  of 
Dr.  Judson,  of  New  York.  "It  is  based  on  the  fact 
that  the  posterior  portion  of  the  vertebral  column,  ■ 
being  a  part  of  the  dorsal  parietes  of  the  chest  and 
abdomen,  is  confined  in  the  median  plane  of  the 
trunk,  whilst  the  antei'ior  portion  of  the  column  jsro- 
jecting  into  the  thorax  and  abdominal  cavities,  and 
devoid  of  lateral  attachments,  is  at  liberty  to,  and 
physiologically  does,  move  to  the  light  and  left  of  the 
median  plane."  As  a  result  of  the  lateral  compi'ession 
and  of  the  rotation  of  the  vertebra3  the  transverse 
processes  and  ribs  on  the  convex  side  are  abnormally 
separated  from  one  another  and  are  carried  back- 
wards, whilst  those  on  the  concave  side  are  closer 
together  than  natural  and  are  carried  forwards.  The 
ribs,  moreover,  on  the  convex  side  are  more  hori- 
zontal than  natural,  and  their  angles  form  a  hump 
in  the  dorsal  region  and  cause  the  scapula  to  be 
raised  and  to  project,  Avliile  those  on  the  concave 
side  run  more  obliquely  than  natural,  so  that  in 
severe  cases  they  may  be  in  contact  with  the  iliac  crest. 
There  is  thus  much  distortion  of  the  thorax  and  undue 
prominence  of  the  left  breast.  The  jielvis,  except 
in  cases  of  rickety  curvature,  is  not,  as  a  rule,  de- 
formed, although  in  severe  lumbar  curvature  it  may 
be  obliquely  placed.  Of  the  condition  of  the  muscles 
in  the  earlier  stages  very  little  is  known  ;  in  the 
later  they  have  been  found  atrophied  and  undergoing 
fatty  degeneration. 

§yiiil>loui8. — The  incipient  stages  of  lateral 
curvjiture  arc  frequently  overlooked,  and  it  is  often 
not  until  it  has  become  well  marked  and  permanent 
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that  the  surgeon  is  consulted.  Ofttimes  the  patient 
is  brought  to  him  for  the  shoulder  or  hip  growing  out, 
for  round  shoulders,  or  pain  in  the  back,  the  parents 
perhaps  declaring,  if  the  question  is  asked,  that  the 
Fpine  is  quite  straight.  In  such  cases,  and  whenever 
tliere  is  a  suspicion  of  lateral  curvature,  a  tliorough 
examination  in  drill  posture,  with  the  back  fully  ex- 
posed, should  be  made.  In  tlie  earlier  stages  there 
may  be  but  little  deviation  of  the  apices  of  the 
spinous  processes,  and  what  little  there  is  may  be 
made  to  disappear  on  suspending  the  patient  or  jjlacing 
hira  in  the  pi'one  position.  Tliere  may  be  a  slight 
projection  of  one  scapula,  howevei',  or  an  apparent 
prominence  of  one  iliac  crest,  or  it  may  be  a  mere 
want  of  symmetry  on  the  two  sides  of  the  spine, 
which  may  best  be  detected  by  placing  the  patient 
on  a  low  seat  and  looking  down  the  back  from 
above,  whilst;  along  with  this  there  will  usually  be 
more  or  less  obliteiation  of  the  normal  lumbar  curve 
and  a  general  tendency  to  stoop.  In  severer  cases 
the  deformity  will  generally  be  unmistakable,  although 
the  amount  of  deviation  of  the  spinous  ]»rocesses,  and 
prominence  of  the  scapula  and  iliac  crest  will  vary  con- 
siderably, according  to  the  character  of  the  curve.  In 
the  common  form,  in  which  there  is  a  longer  dorsal  curve 
wiiti  its  convexity  to  the  right,  and  a  shorter  lumbar 
witli  its  convexity  to  the  left,  the  right  shoulder  is 
generally  elevated,  and  the  angle  of  tlie  right  scapula 
and  right  crest  of  the  ilium  and  ](^ft  bi-east  are  pro- 
minerib,  whilst  the  backward  rotation  of  the  lumbar 
transver.se  processes  on  the  left  side  cau.se  the  knnbar 
muscles  to  protrude  and  give  a  greater  sense  of  resis- 
tance on  pressing  on  this  side  of  tlie  spine.  In  the 
long  and  apparently  single  curve  the  deformity  is 
often  extreme.  The  ribs  on  tlm  convex  side  project 
prominently  backwards  and  foi-m  a  hump  in  the  dorsal 
region,  and  cau.se  great  elevation  of  the  corresponding 
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shoulder  and  projection  of  the  scapula,  whilst  those 
on  the  left  side  are  huddled  together  and  depressed, 
in  some  instances  overlappuig  the  crest  of  the  ilium. 
At  times  the  single  curve  is  confined  chiefly  to  the 
lumbar  region  ;  the  prominence  of  the  crest  of  the 
ilium  on  the  concave  side,  and  the  backward  rotation 
of  the  lumbar  transverse  processes  and  the  conse- 
quent projection  of  the  spinal  muscles,  are  then  the 
most  marked  feature ;  whilst  at  other  times  the  curve 
is  limited  to  the  ujjper  dorsal  region,  the  chief  cha- 
lacters  then  being  the  projection  of  the  scapula  on 
the  convex  side  and  the  prominence  of  the  trapezius, 
which  may  form  an  apparent  tumour  and  give,  as 
pointed  out  by  Mr.  Adams,  a  doubtful  sense  of  fluc- 
tuation. 

Diagnosis. — Lateral  curvature  may  have  to  be 
distinguished  from  hysteria  and  from  caries  of  the 
vertebraj  attended  with  lateral  instead  of  angular 
deviation.  In  hysteria  thei-e  is  no  rotation,  and  the 
curve,  although  apparently  permanent,  will  generally 
disappear  on  assuming  the  diving  position  and  bending 
the  back  with  the  knees  straight  till  the  fingers  touch 
the  ground.  Other  evidences  of  hj^steria  will  also 
commonly  be  detected,  but  if  any  doubt  remains  an 
auassthetic  should  be  given.  In  caries  there  is  also  no 
rotation  ;  and  pain  will  be  elicited  on  motion,  or  on 
gently  percussing  the  spine  or  tapping  the  head  or 
shoulders.     (>S'ee  also  Caries  ;  Art.  ix.,  vol.  ii.) 

Ti'eatinciit. — The  treatment  must  necessarily  varjf 
according  to  the  severity  and  nature  of  the  deformity. 
AVhen  there  is  evidence  of  general  and  muscular 
debility  the  general  healtli  and  muscular  tone  should 
be  improved  by  ajipropriate  remedies,  avoidance  of 
late  hours,  crowded  assemblies,  and  the  like.  The 
exciting  causes  of  the  deformity  must  be  sought  for, 
and,  if  possible,  removed.  'J'hns,  all  occupations 
necessitating  one-sided  jiositions,  bad  habits  of  sitting 
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or  standing,  carrying  heavy  weights,  etc.,  should  be 
avoided  or  given  up.  When  there  is  flat  foot  or  knock 
knee  these  should  be  remedied  ;  where  one  leg  is  shorter 
than  the  other,  a  boot  with  a  high  sole  must  be  worn. 
These  means,  when  combined  with  a  judicious  selection 


Fig.  71.— Exercises  tor  Lateral  Curvature. 

of  muscular  exerci.ses  and  partial  recumbency,  will 
generally  be  sufficient  in  slight  cases  to  cure  or  greatly 
le.ssen  the  curvature.  In  severer  cases  the  degree  of 
improvement  will  bo  proportionate  to  the  amount  of 
os.seous  deformity  ;  whilst  where  there  is  much  rigidity 
and  confirmed  structural  change  little  or  no  improve- 
ment must  be  expected,  and  it  will  generally  be  found 
necessary,  at  least  in  hospital  patients,  to  employ,  iji 
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addition  to  exercises,  some  form  of  mechanical  support 
to  prevent  the  cui'ves  from  getting  worse,  to  i-elieve  pain 
when  present,  and  to  improve  the  outward  appearance. 
The  exercises  should  be  directed  both  to  strengthening 
the  spinal  muscles  genei-ally,  and  those  in  particular 
wliich  tend  to  correct  the  curves.  Amongst  the  former 
may  be  mentioned  swinging  by  the  hands  from  a  bar, 
forcibly  stretching  an  indiarubber  cord  attached  to  the 
floor,  the  use  of  dumb-bells,  chest  expanders,  the 
extension  motions  of  drilling,  etc.  An  excellent 
exercise,  which  of  late  lias  been  advocated  by  Dr. 
Busch  in  Germany,  and  Mr.  Roth  in  this  country, 
is  to  bring  the  patient's  body  over  the  end  of 
a  couch  or  table,  and  then,  whilst  he  is  prevented  from 
falling  by  an  assistant  holding  the  legs,  he  is  instructed 
to  alternately  flex  and  extend  the  body  at  the  hip, 
whilst  the  surgeon  resists  his  efi'orts  (Fig.  71).  For 
strengthening  those  muscles  in  particular  that  tend  to 
straighten  the  curve,  the  back  should  be  manipulated 
till  that  posture  is  found  in  which  the  curves  are  the 
least  marked.  In  this  position  the  patient  can  onl}' 
hold  himself  by  muscular  action,  and  at  flrst  for  only 
short  periods  at  a  time.  By  frequently  practising 
this  posture  the  muscles  thus  brought  into  play  are 
gi'adually  strengthened,  till  at  last  the  improved 
position  is  maintained  without  eflbrt.  For  further 
strengthening  these  muscles,  Mr.  Roth  advises  that  the 
patient  should  exercise  whilst  in  this  improved 
position,  especially  advocating  the  movements  above 
described.  Dr.  Busch,  for  this  purpose,  recommends 
that  whilst  the  patient  is  thus  supported  over  the 
end  of  the  table  the  surgeon  should  make  forcible 
pressure  with  his  hand  alternately  in  the  dorsal  and 
lumbar  curve,  at  the  same  time  bending  the  body  to 
the  right  and  left  respectively. 

Another  device,  especially  indicated  in  lumbar 
curvature,  is  to  j^tlace  the  patient,  as  reconnnended  by 
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M.  Bcuvier  and  Icatev  l)y  Mr.  Banvell,  on  a  seat 
raised  several  inches  on  the  side  corresponding  to  tlie 
convexity  of  the  lumbar  curve  ;  the  tilting  of  the  ]ielvis 
thus  produced,  when  the  patient  holds  himself  iipriglit, 
counteracts  the  curves  by  its  tendency  to  ])roduce  others 
in  the  opposite  direction.  A  similar  effect  may  be 
obtained  by  jjlacing  a  high  sole  on  the  boot,  and 
during  riding  by  sitting  on  the  off  side  of  the  saddle. 
None  of  these  exercises  should  be 
carried  to  the  extent  of  exhaustion, 
and  rest  on  the  back  for  half  an  hour 
to  an  hour  should  be  taken  after 
them.  The  back  should  be  further 
supjiorted  by  the  use  of  a  reclining 
chair,  a  good  substitute  for  which 
may  be  made  by  raising  the  front 
legs  of  an  ordinary  chair  on  two 
bricks.  Where  there  is  much  stoo})- 
ing  my  elastic  brace  (see  Fig.  72) 
will  be  found  useful,  but  should 
only  be  worn  a  few  hours  a  day. 
At  night  time  tlie  patient  sliould 
sleep  on  the  side  o])positc  to  the  dorsal  curve  ;  or  on 
a  Wolff's  suspensory  cradle. 

In  the  advanced  cases,  where  a  spinal  support  is 
thought  necessary,  a  poro-plastic  felt  jacket  or  plaster 
of  Paris  ca.se  applied  during  .suspension  may  be  used  ; 
or,  if  a  steel  instrument  is  preferred,  that  known  as 
Baker's  stays,  Chance's  support,  or  one  of  the  many 
other  foi'ins  without  arm  crutches  may  be  adopted. 

Antkro-postehior  Curvature  op  the  Spink. 

This  term  is  generally  restricted  to  those  cases  in 
which  the  spine  is  bent  cither  in  a  backward  or  for- 
ward direction,  as  a  result  of  unecpial  compression  of 
t!ie  intervertebral  cartilages.  The  antero-posterior 
curvature  of  the  spine  depending  upon  disease  either 


Fig.  72. — Walshnni's 
Solid  Rubber  Shoul- 
der Brace. 
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of  the  cartilages  or  of  the  vertebrae  is  known  as 
angular  curvature,  and  is  described  under  that  head 
in  the  Article  on  Diseases  of  the  Spine.  When  the 
curvature  is  convex  forwards  it  is  called  lordosis ; 
when  convex  backwards,  kyphosis. 

Lordosis.— Incurvation,  or  a  curving  of  the 
spine  with  the  convexity  forwards,  should  be  regardeil 
as  a  sym^Dtom  lather  than  an  actual  disease.  In  the 
lumbar  region,  in  which  it  is  most  common,  and  in  the 
cervical  region,  it  is  merely  an  increase  of  the  normal 
curve ;  in  the  dorsal  region  it  is  a  reversal  of  it.  lu 
the  luinhar  region  it  sometimes  appears  to  be  here- 
ditary ;  generally,  however,  it  is  there  formed  as  a  com- 
pensating curve  to  restore  the  equilibrium  of  the  body 
when  this  is  disturbed  by  the  tilting  forward  of  the 
pelvis,  as  in  congenital  dislocation  of  the  hip,  hip 
disease,  rickets,  etc.  Or  it  may  be  formed  as  a  com- 
pensating curve  in  caries  with  angular  curvature  in 
the  dorsal  region  ;  or  it  may  depend  upon  contrac- 
tion of  the  psoas  muscle,  consequent  upon  inflamma- 
tion or  abscess  in  its  substance.  In  the  cervical  region 
it  is  generally  comjjensatory  to  occipito-atloid  or  atlo- 
axoid  disease.  In  the  dorsal  region  it  is  very  rare, 
but  occasionally  occurs  as  a  compensating  curve  to 
caries  of  the  lower  cervical,  lower  dorsal,  or  lumbar 
vertebrae,  and  sometimes  in  double  lateral  curvature. 
The  treatment  should  rather  be  directed  to  the  cure  of 
the  occasioning  cause  than  to  the  removal  of  the 
lordosis,  which  in  itself  is  not  usually  of  a  permanent 
nature. 

Kyi>liosis.— ExcurA^ation,  or  posterior  curva- 
ture, is  a  general  curving  of  the  spine  with  the  convexity 
backwards,  or  an  exaggerated  condition  of  the  normal 
dorsal  curve  depending  upon  unequal  compression 
of  the  intervertebral  cartilages.  It  is  often  seen  in 
infants  and  in  delicate  and  rickety  children  who  have 
been  allowed  to  sit  up   too  early   or   for   too  long 
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periods.  In  growing  girls  and  lads  it  is  brought  on 
by  slouching  habits,  and  in  older  persons  may  be 
acquired  by  occupations  necessitating  stooping  ; 
hence  its  frequency  in  watchmakers,  clerks,  agricul- 
tural labourers,  etc.  It  may  also  be  induced  by  chronic 
bronchitis  and  chronic  rheumatism.  Sometimes  it 
would  ajjpear  to  be  hei'editary.  In  infants  the  kyphotic 
curve  is  most  marked  in  the  lower  dorsal  region, 
where  several  of  the  spinous  processes  often  appear  j^re- 
ternaturally  prominent.  In  boys  and  girls  and  in  old 
peoj)le  the  curve  chiefly  affects  the  upper  dorsal  region, 
producing  the  round  shoulders  with  which  all  are 
familiar.  The  point  of  chief  interest  is  to  distinguish 
between  the  comparatively  harmless  kyphotic  curve 
and  angular  curvature  depending  upon  caries  of  the 
vertebrae.  In  children  and  adults  it  is  usually  easy, 
but  in  rickety  infants  the  sui-geon  is  unable  to  apply 
the  usual  tests  for  caries,  such  as  the  behaviour  of  the 
spine  in  stooping  or  rising  from  the  i-ecumbent  position 
ill  walking,  jumping,  etc.;  and  he  is,  moreover,  lialile  to 
be  misled  by  the  acute  tenderness  and  evident  pain  on 
handling  that  often  occurs  in  rickets.  If  the  infant  is 
placed  horizontally  with  its  face  downwards  acro.ss  the 
nurse's  knees,  and  gently  extended  by  the  arms  and 
legs,  the  rickety  curve  disappears  or  may  become  ])0.s- 
teriorly  concave,  wliilst  the  back  may  be  more  flexible 
than  natuial  in  its  wliole  extent.  In  caries,  on  the  other 
hand,  the  curvature  remains,  or  is  even  increased,  and 
the  spine  is  rigid  ;  the  infant  is,  moreover,  evidently 
uneasy  in  this  position,  and  tries  to  resist  tlie  exten- 
sion of  tlu;  l)ack  by  muscular  action  and  drawing  up 
of  tlio  legs.  Otlier  indications  of  rickets  will  also 
probably  lie  present. 

Trminuml. — In    the    infant  perfect  recundjency 
.should  be  enjoined,  and   such   dietetic  and  hygienic 
measures  taken  as  to  reston;  l,he  muscular  Lone,  with 
appropriate  remedies  when  there  is  evidence  of  i-ickets 
w— 21 
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Local  support  to  the  back  in  the  form  of  a  moulded 
leather  or  poro-plastic  jacket  is  recommended  by  high 
authorities.  But  I  prefer  trusting,  as  a  rule,  to 
recumbency.  In  growing  lads  and  girls  .slouching 
habits  should  be  corrected,  and  a  system  of  muscular 
exercises  instituted,  comljined;  when  there  is  debility, 
with  j^eriods  of  recumbency  and  attention  to  tlie  gene- 
ral health.  A  spinal  brace  should  also  be  worn  for  a 
few  hours  daily.  In  the  confirmed  kyphotic  curve 
of  old  age  treatment  is  of  little  avail. 

Club  Hand. 

Several  rare  deformities  of  the  hand,  depending 
upon  a  contracted  condition  of  the  muscles  or 
malformation  or  absence  of  some  of  the  bones  of 
the  fore  arm  and  hand,  have  been  included  under 
this  term,  on  the  supposition  tliat  they  were 
analogous  to  club  foot.  The  most  connnon  of  tliese  de- 
formities, perhaps,  is  tliat  in  which  tlie  radius  and  one 
or  more  of  the  bones  of  the  carpus  and  the  thumb  are 
absent,  the  hand  being  fixed  in  the  laosition  of  flexion 
and  abduction.  Space  will  not  permit  of  a  fui'tlier 
account  of  these  conditions,  nor  is  this  much  to  be  re- 
gretted as  they  can  have  little  or  no  interest  for  the 
practical  surgeon. 

Talipes  or  Club  Foot. 

Five  principal  forms  of  club  foot  are  described, 
talipes  equinus,  calcaneus,  varus,  valgu.s,  and  cavus. 
These  forms  of  club  foot  may  be  variously  combined, 
and  are  then  spoken  of  as  equino-varus,  equino-valgus, 
calcaneo-valgus,  etc. 

Causes. — Club  foot  ma}^  becongenital  or  acquired. 
Various  theories  have  been  advanced  to  account  for 
tlie  congenital  form.  The  ciiief  of  these  are  :  (I)  That 
it  is  due  to  a  spastic  muscular  (-ontraction  consequent 
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upon  some  lesion  of  tlie  nervous  system,  the  bones 
being  drawn  into  their  abnormal  position  by  the  con- 
traction of  the  muscles,  and  there  fixed  by  adaptive 
shortening  of  the  muscles  and  ligaments.  No  alteration, 
however,  has  as  yet  been  discovered,  either  in  the  brain 
or  spinal  cord,  to  account  for  this  so-called  spastic 
contraction.  (2)  That  it  is  due  to  malposition  of  the 
fffitus  in  ntero,  the  bones  being  merely  maintained  in 
their  faulty  position  by  the  adaptive  shortening  of  the 
muscles  and  ligaments,  and  not  drawn  there  by  an} 
active  conti-action  of  the  muscles.  (3)  That  it  is  due 
to  a  structural  alteration  in  the  form  of  the  bones  them- 
selves. An  alteration  in  the  shape  of  the  astragalus 
in  congenital  varus  no  doubt  exists,  but  it  appeal's  as 
likely  to  be  the  result  of  the  malformation  as  the  cause 
of  it.  The  congenital  form,  moreover,  may  occur  in 
several  members  of  the  same  family,  and  often  appear.s 
to  be  Iiereditary. 

The  causes  of  acquired  club  foot  are  numerous. 
Of  these,  infantile  paralysis  is  one  of  the  most  common, 
the  deformity  being  then  in  part  due  to  the  drawing  of 
the  bones  into  the  faulty  position  by  the  contraction 
of  the  muscles  antagonistic  to  those  paralj'sed,  and  in 
])art  to  the  superincumbent  weight  of  the  body  tending 
more  and  more  to  increase  the  faulty  position.  The 
less  common  cau.ses  will  be  referred  to  under  the  heads 
of  the  dillerent  varieties. 

The  sijDi/ployns  of  club  foot  can  better  be  discussed 
under  each  variety. 

A  few  general  remarks  here  on  trontnn^nl,  liow- 
ever,  will  prevent  repetition  when  describing  that 
a])propriate  to  each.  The  general  indications  are,  first 
to  restore  the  deformed  foot  to  the  natural  position, 
and  then  to  retain  it  there  nntil  it  shows  no  tendency 
to  nilapse  and  the  functions  of  the  joints  and  muscles 
have  been,  as  far  as  possible,  r(^g;iined.  For  the  first 
indication  both  operative  and  mechanical  treatment 
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may  be  necessary  ;  for  the  second,  mechanical  supports 
unci  physiological  aftei'-treatment  should  be  employed. 

Tlie  operative  treatment  will,  in  by  far  the  greater 
number  of  cases,  be  merely  a  subcutaneous  division  of 
certain  tendons ;  but  in  inveterate  cases,  whei-e 
tenotomy  and  all  other  means  have  failed,  some  form  of 
osteotomy  of  the  tarsus  becomes  necessary. 

Tenotomy  is  indicated  ■where  there  is  mucli 
rigidity,  and  the  foot  cannot  be  restored  by  manipula- 
tion to  its  natural  position.  Its  object  is  to  perma- 
nently lengthen  the  contracted  tendon  by  the  insertion 
of  a  piece  of  new  material.  This  new  material  is 
foi'med  from  a  small  cell  exiidation,  which,  when  the 
tendon  is  divided,  is  j^oured  out  from  the  divided  ends, 
and  is  ultimately  converted  into  fibrous  tissue  which  can- 
not be  distinguished  by  the  naked  eye  from  the  rest  of 
the  tendon.  Thus,  from  a  quarter  of  an  inch  to  an 
inch  and  a  half,  or  even  more,  of  new  tendon  may 
be  produced  according  to  the  rapidity  of  the  rate  of 
extension  afterwards  employed.  The  tendon  having 
been  made  tense  by  an  assistant,  the  tenotome  should 
be  passed  bent-nth  it  with  its  blade  parallel  to  it.  The 
tendon  should  now  be  relaxed  whilst  the  edge  of  the 
tenotome  is  turned  towards  it,  and  then  again  made 
tense  to  facilitate  its  division,  which  is  efl'ected  by  cut- 
tins  outwards  towards  the  skin.  The  assistant  should 
relax,  the  surgeon  cease  to  cut,  the  moment  the  resist- 
ance of  the  tendon  is  felt  to  be  overcome,  so  as  not  to 
pierce  the  skin  and  render  the  punctui-e  an  open  wound. 
On  removing  the  tenotome  a  dossil  of  oiled  lint  should 
be  placed  OA'er  the  puncture  and  secured  by  a  piece  of 
strapjjing  and  a  bandage,  cai'e  being  taken  to  prevent 
the  entrance  of  air  lest  suppuration  should  ensue,  and 
the  t(;ndon  adhere  to  its  sheath  or  fail  to  unite.  It  is  usual 
to  place  the  part  in  the  deformed  position  on  a  splint  or 
in  some  form  of  Scai-pa's  shoe,  till  the  jmncture  has 
healed,  before  beginning  mechauicnl  extension.  Many, 


Talipes, 


341 


however,  place  the  foot  at  once  in  its  natural  position 
in  plaster  of  Paris ;  but  in  so  doing  a  risk  is  run  of 
the  tendon  not  uniting,  or  of  the  uniting  tissue  remain- 
ing weak.  Wliilst  using  plaster  of  Paris,  I  place 
the  foot  in  a  slightly  improved  position  only,  so  that 
the  ends  of  the  tendon  are  not  sufficiently  separated 
to  endanger  tlieir  union. 

Tai'sotoiiiy. — Various  operations  having  for  their 
object  the  removal  of  certain  bones  or  portions  of  bones 
from  the  tai'sus,  so  as  at  once  to  restore  the  normal 
shape  of  the  foot,  have  from  time  to  time  been  practised. 
Of  these  may  be  mentioned  Davy's  0])eration,  or  the 
removal  of  a  wedge-shaped  piece  of  lione  from  the 
tarsus,  and  Lund's  operation  of  excision  of  the  astra- 
galus. These  operations  have  been  followed  with 
excellent  I'esults,  but  it  cannot  be  too  strongly  urged 
that  they  should  only  be  undertaken  in  inveterate 
cases,  and  not  until  all  milder  measures  have  failed. 

Mcrliaiiical  tD-eatiiioitt  aims  at  bringing  the 
foot  slowly  into  its  natural  position  by  overcoming  the 
resistance  of  the  contracted  muscles  and  ligaments;  or, 
where  tenotomy  has  Ijeen  previously  done,  by  so  regu- 
lating the  amount  of  new  tendon  formed  that  the  same 
result  is  obtained.  The  ap[)aratus,  perhaps,  in  most 
general  use  is  some  kind  of  Scarpa's  shoe.  This,  in 
its  simplest  form,  consists  of  a  leather  slipper,  united 
to  a  leg  iron  and  calf  piece,  and  provided,  opposite  the 
ankle,  with  a  joint  which  can  be  moved  in  the  direc- 
tion of  flexion  and  extension  by  a  cog-wheel,  so  that  it 
can  be  made  to  correspond  to  the  shape  of  the  deformed 
foot.  In  this  position  it  is  strapped  on,  and  then  by 
a  dnily  turn  of  the  cog-wheel  the  foot  is  gradually 
brought  into  its  natural  position.  But  as  equally  good, 
if  W)i  b(!tt(!r,  results  may  be  obtained  by  ])laster  of 
Paris,  which,  moreover,  is  much  cliea[)er,  I  have 
of  late  treated  all  the  suitable  cases  in  the  Ortho- 
p;edic  D(!partment  at  .St.  Bartholomew's  Hospital  in 
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tins  way.  If  plaster  of  Paris  is  used,  it  should  be  ap- 
2)lied  once  or  twice  a  week,  according  to  the  ligamen- 
tous resistance  and  the  amount  of  new  tendon  it  is 
wished  to  produce.  A  cotton  wool  bandage  should  on 
each  occasion  be  placed  under  the  plaster. 

The  mechanical  svqjports  for  maintaining  the  foot 
in  the  improved  position  will  be  described  under  each 
form  of  talipes. 

Physiological  after-ti-eatment  aims  at  restoring  the 
proper  movements  of  the  joints  and  the  functional 
activity  of  the  muscles.  It  consists  in  active  and  pas- 
sive exercises,  shampooing,  faradisation,  hot  And  cold 
bathings,  and  last,  but  not  least,  the  education  of  the 
child  in  the  proper  use  of  the  foot  in  its  restored 
position.  Of  course,  in  paralytic  cases,  where  the 
muscles  have  undergone  fatty  change,  the  same  good 
result  cannot  be  expected,  and  in  such  a  mechanical 
apparatus  may  have  to  be  worn  for  life. 

Talipes  Eqdinus. 

In  this  form  of  club  foot  the  heel  is  drawn 
up  by  the  tendo  Achillis,  and  the  anterior  part  of 
the  foot,  in  consequence,  depressed.  There  is 
neither  inversion  nor  eversiou ;  Avhen  sucli  occurs,  the 
deformity  is  spoken  of  as  equino-varus,  Or  equino- 
valgus.  Like  other  forms  of  talipes,  equinus  may  be 
congenital  or  acquired.  The  congenital  form  is  ex- 
tremely rare ;  the  causes  of  the  -acquired  may  be 
enumerated  as  :  (1)  Contraction  of  tlie  muscles  of  the 
calf,  due  to  («)  infantile  paralysis  of  the  anterior 
muscles  ;  (5)  extension  of  the  foot  for  long  periods,  as 
from  the  Aveight  of  the  bed  clothes  where  the  limb  is 
confined  on  a  splint.  (2)  Disease  in  or  about  the 
ankle  joint.  (3)  Contraction  of  cicatrices  following 
burns  and  wounds. 

RIoi-l>i<l  niiatoniy. — The  os  calcis  is  drawn  u))  by 
the  tendo  Achillis,  and  the  astragalus  in  consequence 
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half  tilted  out  of  its  socket  find  fixed  in  the  natural 
position  of  extension.  Tlie  weight  is  tlius  transmitted 
tln-ough  the  heads  of  the  metatarsal  bones,  which,  with 
the  anterior  part  of  the  tarsus,  are  bent  backwards 
and  downwards  from  the  transverse  ■  . 
tarsal  joint,  so  that  in  severe  cases 
they  are  nearly  vertical  in  direction, 
and  almost  in  a  line  with  the  bones 
of  the  leg  ;  and  are  fixed  in  this  posi- 
tion by  the  contiuction  of  the  plantar 
fascia  and  ligaments  and  short  mus- 
cles of  the  sole.  The  whole  foot, 
therefore,  appears  extended  and  short- 
ened, and  the  sole  unnaturally  con- 
cave. The  muscles  of  the  calf  and 
sole,  and  in  some  cases  even  the  deep 
muscles  of  the  leg  are  shortened,  but 
not,  as  a  rule,  otherwise  altered  in 
structure.  The  muscles  on  the  anterior  aspect  of  the 
ig  are,  in  paralytic  cases,  in  various  stages  of  fatty 
degeneration.  The  patient  walks 
\ipon  the  balls  of  his  toes,  and  with 
more  or  less  fatigue  and  lameness  ; 
whilst  if  ])oth  feet  ai'e  afl'ected,  he 
may  be  unable  to  walk  at  all  or  even 
to  stand.  In  slight  cases  there  may 
be  no  ol)vious  deformity,  except  per- 
liaps  some  increase  in  the  concavity 
of  the  sole,  but  merely  an  inability 
to  flex  the  foot  beyond  the  I'ight 
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angle.  In  such  cases,  which  arc 
soineLimes  spoken  of  as  rigld-amjled 
contraction  of  the  lendo  Jrhillis,  there 
is  always  lameness,  on  account  of  the  limited  exlcnisiou 
at  the  ankle  joint.  It  is  easily  detected  by  jtrcssing 
the  knee  well  back  while  the  leg  is  extended.  In 
paralytic  cases,  in  consequence  of  want  of  power  in  the 
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anterior  muscles,  thetoesbecomeflexedandcarried  back- 
wards towards  the  sole  at  their  metatarso  jilialaiigeal 
joints  (Fig.  73),  instead  of  being  extended  as  in  ordi- 
nary equiniis,  or  extended  at  these  joints  and  flexed  at 
their  first  interphalangeal  joints,  as  they  are  in 
spasmodic  cases.  In  extreme  paralysis  the  whole  foot 
may  be  carried  backwards,  so  that  the  dorsum  is 
placed  upon  tlie  ground  if  the  patient  attempts  to 
stand  or  walk.  In  such  cases  there  is  usually  shorten- 
ing of  the  limb  and  much  wasting,  whilst  the  skin  is 
blue  and  cold.  In  old-standing  cases  much  crippling 
is  often  present  from  the  formation  of  corns  over  the 
metatarsal  bones,  whilst,  as  the  result  of  the  contraction 
being  greater  on  the  inner  than  o\\  the  outer  side  of 
the  sole,  an  inward  twist  is  given  to  the  foot  (equino- 
varus)  (Fig.  74). 

TrcatBBiciit. — Tenotomy  of  the  tendo  Achillis  is 
usually  all  that  is  required.  But  where  there  is  much 
contraction  of  the  sole  the  plantar  fascia  or  any  tense 
bands  that  maybe  felt  should  hrst  be  divided,  and  the 
foot  placed  with  the  sole  straightened  out  as  much  as 
possible  in  plaster  of  Paris  or  in  a  Scarpa's  slioe  with  a 
jointed  sole-p]ate,  by  which  means  the  anterior  part  of 
the  foot  can  be  lifted  up.  In  a  week  or  fortnight, 
or  as  soon  as  the  sole  is  straight,  the  tendo  Achillis, 
which  lias  thus  served  to  fix  the  os  calcis  while  the 
contracted  sole  was  being  straightened  out,  may  then 
be  divided.  The  heel  should  now  be  gradually  brought 
down  by  plaster  of  Paris,  or  an  Adams',  or  some  other 
form  of  Scai'pa's  shoe  till  the  foot  forms  tlio  same  angle 
with  the  leg  as  on  the  unaflected  side.  The  time 
required  for  this  varies  from  a  fortnight  in  the  infant 
to  six  weeks  in  a  paralytic  case.  If  any  varus  co- 
exists, it  should,  like  the  contraction  of  the  sole,  be 
cured  before  attacking  the  equiuus.  To  prevent  a 
relapse,  a  boot  with  double  leg  ii"ons  and  free  joint  at 
the  ankle  should  subsequently  be  Avorn  during  the 
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clay,  and  a  rectangular  tin  splint  or  a  light  Scai'pa's 
shoe  at  night,  or  traction  may  be  made  u[)on  the  foot 
l>y  means  of  an  indiarubber  band  jiroperly  secnred  to 
the  foot  and  calf.  But,  above  all,  physiological  means 
should  be  pei'severed  in  (see  page  342)  till  free  movement 
of  the  ankle  joint  has  been  obtained,  and  the  function 
of  the  atrophied  muscles  as  much  as  possible  restored. 
In  paralytic  cases  the  irons  should  have  a  stop-joint  at 
the  ankle,  with  a  toe-raising  spring  to  take  the  place 
of  the  paralysed  muscles,  and  where  the  limb  is  much 
shortened  the  boot  should  have  a  correspondingly  high 
sole.  The  irons,  where  the  muscles  of  the  thigh  are 
also  affected,  should  be  carried  above  the  knee,  and  the 
outer  iron  above  the  hip  to  the  pelvis,  where  it  is 
secured  to  a  pelvic  band.  There  should  be  a  free 
joint  at  the  hip,  and  a  ring  or  flute-key  catch  at  the 
knee  in  order  to  fix  the  knee  during  progression,  and 
to  allow  it  to  be  flexed  on  sitting  down,  or  going  \ip  or 
down  stairs. 

Talipes  Varus 

is  the  most  complicated  form  of  club  foot.  By 
some  it  is  spoken  of  as  equino-varus,  as  there  is 
undoubted  drawing  up  of  the  heel  as  well  as  in- 
version of  the  foot.  I,  however,  prefer,  with  Mr. 
Adams,  to  apply  the  simple  term  varus  to  the  de- 
formity under  consideration,  and  to  restrict  the  term 
equino-varus  to  those  cases  of  true  equinus  in  which 
there  is  a  slight  inward  twist  of  the  foot.  Talipes 
varu.s,  as  thus  und(!rstood,  occurs  most  frequently 
as  a  congenital  air(!(;tion,  and  as  such  is  by  far  tho 
most  common  form  of  congenital  club  foot.  It  usually 
affects  both  feet,  but  it  in.'iy  be  limited  to  one,  or 
there  may  bo  varus  of  one  foot  and  valgus  of  tho 
other.  It  is  often  complicated  by  weaknciss  of  tho 
knee  joints,  occasionally  by  rigidity  of  tlu;  knees  or 
hips,  and  rrion;  rai'cly  l)y  other  congenital  aljuormalities 
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as  deficiency  in  tlie  length  of  the  leg,  sjjina  liifidn, 
club  hand,  etc. 

M»i-I>i<l  niiatouBy.  {See  Fig. 75.) — The  distortion 
may  briefly  be  said  to  consist  in  extension  of  the  foot  at 
the  ankle,  and  in  the  inversion  and  rotation  of  that  part 
of  the  tarsus  which  is  situated  in  front  of  the  trans- 
verse tarsal  joint.  The  length  assigned  to  this  article 
does  not  admit  of  a  detailed  account  of  the  distortion. 
It  must,  therefore,  sulhce  to  say  that  the  os  calcis 

appears  drawn  upwards  by  the 
tendo  Achillis,  and  the  astra- 
galus partially  tilted  out  of  the 
ankle  joint,  whilst  the  scaphoid 
and  remaining  bones  of  tlie 
tarsus  ajjpear  drawn  upwards 
and  inwards  by  the  tibialis 
anticus  and  posticus,  so  that 
the  scaphoid  is  jjlaced  internal 
to  the  astragalus  instead  of  in 
front  of  it,  and  its  tuberosity  in 
close  contact  with  tlie  internal 


Fisr.  75.  —  Talipes  Varus, 
rrom  a  si:)ecimen  iu  St. 
Bartholomew's  Hospital 
Museum. 


malleolus.  The  ligaments  on  the 


inner  side  of  the  foot  are  short- 
ened, those  on  the  outer  side 
elongated.  Themuscles,  exceptin  paralytic  cases,  in  which 
they  are  found  in  various  stages  of  fatty  degeneration,  are 
shortened,  but  otherwise  healthy.  The  tendon  of  the 
til)ia]is  anticus  lies  over  the  internal  malleolus,  instead 
of  in  front  of  it,  whilst  the  tibialis  posticus  is  displaced 
forwards,  so  that  it  lies  midway  between  the  anterior 
and  posterior  border  of  the  leg,  and  on  leaving  the 
malleolus  passes  straight  downwards  to'  the  scaphoid 
instead  of  jnii-suing  its  normal  course.  The  altered 
relation  of  the  other  tendons  is  of  less  ijuportance. 
Tn  congenital  ca.ses  the  neck  of  the  astragalus  inclines 
more  inwards  than  natural,  so  that  the  liead  looks 
forwards  and  inwards  instead  of  forwards. 


Talipes  Varus. 


347 


Sj'mptoins. — In  the  congenital  form  in  the  infant, 

the  anterior  part  of  the  foot  is  inverted,  whilst  the 

inner  border  is  turned  upwards,  and  the  outer  boi'der 

downwards,  so  that  the  sole  looks  backwards  and 

the  dorsum  forwards.      In  severe  cases  the  inner 

border  may  be  drawn  into  contact  with  the  leg.  Tlie 

long  axis  of  the  foot  is  shortened  and  bent  upon,  itself, 

so  that  the  sole  is  unnaturally  concave  and  the  plantar 

fascia  tense.    The  ijiternal  malleolus  is  obscured  by  tlie 

scaphoid,  and  the  heel  is  dra.wn.up,  and  is  small  and  ill 

formed.   In  slisrht  cases  the  foot  can 

be  turned  into  the  natural  position 

by  the  hand,  but  resumes  its  faulty 

shape  when  released.    If  the  foot 

has  been  walked  on  the  deformity 

is    still    further    increased  (Fig. 

76).     The  sole  then  looks  upwards 

as   well    as    backwards,    and    the  r„  ,■ 

,  ,  1  ^'f?-    7"-  ~  Talipes 

dorsum    downwards    as    well    as      Varus  ia  the  Adult. 

forwards,    whilst    the  transverse 

arch    is    narrowed    by   the    approximation    of  the 

fifth   metatarsal   bone    to    tlie    first.      The  bones, 

moreover,  become  rigidly  fixed   in   their  defoi'med 

position  by  the  adaptive  shortening  of  the  ligaments. 

In  consequence  of  the  narrowing  of  the  transvei'se 

arch  and  the  flexion  of  the  foot  at  the  ti-ansverse 

tarsal  joint,  a  longitudinal   and   an  oblique  furroAV 

are  formed  in  the  sole,  and  are  considered  liy  Mi'. 

Adams  as  diagnostic  of  the  congenital  form.     Along  the 

outer  border  and  on  the  doi'suin  of  the  foot  the  skin 

becomes  thii;kened,  wliilst  a  bursa  often  forms  benoatli 

it,  and  is  liatjie  to  become  inflamed  or  to  sujipurate 

and  leave  an  intractable  ulcer.    Tlie  acqioired  form, 

which  is  usually  due  to  infantile  paralysis,  may  gene- 

I'ally  bo  distiiiguisliGd  from  the  congenital    by  the 

history  of  tlio  case,  by  the  wasting,  shortening,  and 

coldness  of  the  afiected  limb,  by  the  general  rounded 
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and  suiootli  appearance  of  the  foot,  and  l)y  the  absence 
of  ri,f;idity  and  of  the  furrows  in  the  sole. 

Ti-eadneiit. — In  very  sliglit  infantile  cases,  hold- 
ing the  foot  in  the  natural  position  for  cei'tain  j'leriods 
during  the  day,  and  in  sliglitly  severer  cases,  similar 
manipulations  combined  with  mechanical  extension, 
will  often  suffice.  But  where  there  is  much  rigidity, 
tenotomy  is  generally  necessary.  This  is  best  done 
when  the  child  is  aljout  two  months  old,  although  for 
hospital  patients,  where  the  physiological  after-treat- 
ment is  apt  to  be  neglected,  it  had  better  be  delayed 
until  the  child  is  about  ten  months  old,  that  is,  till  just 
before  it  is  able  to  walk.  In  a  severe  case,  the  tibialis 
anticus  and  posticus,  the  tendo  AchUlis,  and  the  plantar 
fascia,  require  division.  Of  these,  the  tibialis  anticus 
and  posticus  should  be  divided  £rst,  leaving  the  tendo 
Achillis  to  act  as  a  foint  cl'appui,  whilst  the  inversion 
of  the  foot  is  being  overcome  by  mechanical  means ; 
and  sub.sequently,  at  the  end  of  a  fortnight  or  three 
weeks,  or  as  soon  as  the  foot  has  been  brought  into  a 
straight  line  with  the  leg,  the  tendo  Achillis  should  be 
divided  and  the  heel  brought  down.  Wherethereismucli 
contraction  of  the  sole,  the  plantar  fascia,  or  practically 
any  tense  bands  that  can  be  felt,  should  be  divided 
after  the  tibials,  but  before  tlie  tendo  Achillis.  In 
some  ca.ses  the  inversion  of  the  foot  (the  varus  posi- 
tion) may  be  overcome  by  mechanical  treatuient  alone, 
although  the  heel  cannot  thus  be  brought  down.  In 
such,  tiie  division  of  the  tendo  Achillis  will  suffice. 
The  division  of  the  tendo  Achillis  and  plantar  bands 
has  already  been  discussed  under  equiuus.  In  dealing 
Avith  the  tibials  the  anticus  should  be  divided  first, 
especially  where  it  is  much  contracted.  This  is  best 
done  above  the  anterior  annular  ligament,  the  teno- 
tome being  passed  close  to  the  fibular  side,  so  as  to 
avoid  injuring  tlie  anterior  tibial  artery.  The  tibialis 
posticus  should  be  divided  just  above  the  internal 
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annular  liLjamcnt.  In  tlio  adult  the  posterior  border 
of  the  tibia  serves  as  a  guide  to  it,  but  in  a  fat  infant 
this  cannot  always  be  felt,  and  the  puncture  shoukl 
tlu>u  lie  made  midway  between  the  anterior  and 
posterior  border  of  the  leg.  The  sheath  having  been 
opened  by  a  sharp-pointed  tenotome,  the  operation 
sliould  be  completed  with  a  blunt-pointed  one,  to  avoid 
pricking  the  posterior  tibial  artery.  After  the  division 
of  the  tibialis  posticus,  the  flexor  longus  digitorum 
may  be  severed,  if  desired,  by  passing  the  tenotome 
slightly  deeper ;  not  too  deeply,  however,  lest  the  pos- 
terior tibial  artery  be  Avounded.  Should  this  accident 
happen,  which  may  be  known  by  a  slight  spurt  of 
blood  and  blanching  of  the  foot,  firm  jiressure  must  be 
applied,  and  no  harm,  as  a  rule,  will  ensue.  After  the 
division  of  the  tibials  the  foot  may  either  be  placed  in 
a  slightly  improved  position  in  plaster  of  Paris,  or  on 
a  tin  varus  splint  in  the  deformed  position  for  two  or 
three  days,  until  the  punctures  have  healed.  It  may 
then  be  gradually  brought  into  the  straigiit  line  with 
the  leg,  eitlier  by  reapplying  the  plnster  every  few 
days,  or  by  daily  bandaging  it  to  the  splint.  If  the 
latter  is  used,  it  should  be  placed  alternately  on  the 
inner  and  outer  side  of  the  leg  to  avoid  injurious  pres- 
sure, and  the  bandage  should  be  applied  from  aliove 
downwards,  so  as  first  to  fix  the  leg  and  then  to  draw 
the  foot  to  the  splint.  In  either  of  these  ways  the 
inversion  of  the  foot  will  generally  be  overcome  in  a 
fortnight  or  three  weeks,  and  the  tendo  Achillis  may 
tlum  be  divided  as  soon  as  the  foot  remains  in  a 
straigiit  line  with  the  leg  on  the  removal  of  the  plaster 
or  splint,  the  heel  l)cing  brought  down  either  by 
plast(>r  of  Paris  or  by  a  Scarpa's  shoe,  as  described  in 
equinus.  Some  mechanical  !\|)|)aratus  must  be  worn 
during  tli(!  day,  for  at  least  twelve  months,  to  prcivent 
a  I'cL'ipsc,  anil  a  i-eittnngul.-ii'  tin  splint,  or  a,  light 
Scarpa'.s  shoe  at  night,  especially  whf^n  any  Leudeucy 
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to  iuvei'sion  remains.  At  tlie  same  time  it  is  most 
important  that  the  physiological  means  described  at 
page  3-12  should  be  perseveretl  in  till  the  movements 
of  the  foot  have  been  as  much  as  possible  regained. 
For  the  infant,  the  best  mechanical  apparatus  is  perhaps 
Mr.  Adams'  boot.  It  is  provided  with  an  outside  leg 
iron  and  calf  band,  with  a  free  joint  at  the  ankle  to 
allow  of  passive  movements  of  extension  and  flexion 
being  carried  on  during  its  use.  For  older  children 
and  adults,  a  boot  with  double  leg  irons,  free  joints 
at  the  ankle,  and  a  strajj  ])assing  across  fi'om  tlie 
outer  side  of  the  boot  over  the  inner  iron  is  requisite. 
Where  the  whole  leg  tends  to  twist  inwards  at  the 
knee  joint  from  relaxation  of  the  ligaments,  the  irons 
should  be  carried  above  the  knee  and  the  outer  iron 
above  the  hip  and  secured  to  a  pelvic  girdle.  In 
paralytic  cases  there  should  be  a  stojD-joint  at  the  ankle, 
and  a  toe-raising  spring  to  countei'act  the  tendency  of 
the  tendo  Achillis  to  re-contract.  When  the  muscles 
of  the  thigh  are  seriously  afl'ected,  the  joints  at  the 
knee  must  be  fixed  to  jjermit  of  walking.  This  is  best 
done  by  the  ring  or  flute-key  catch,  which  permits  of 
the  irons  being  bent  when  the  patient  wishes  to  sit 
down. 

Relapsed  varus  is  inifortnnately  too  common, 
and  this,  perhaps,  chiefly  because  the  proper  mechanical 
and  physiological  after-treatment  is  apt  to  be  neglected. 
The  incomplete  division  of  the  tendons,  their  division 
in  a  wrong  order,  the  mflammatory  adhesion  of  a 
tendon  to  its  sheath,  and  in  long-standing  cases  the 
shortening  of  the  ligaments  and  adaptive  growth  of 
the  bones  in  their  malposition,  all  render  a  relapse 
liable  to  occur.  The  treatment  of  such  cases  is 
generally  unsatisfactory.  Tiie  mechanicid  and  pliysio- 
logical  means  above  described  should  first  be  tried. 
This  failing,  tenotomy  must  again  be  done,  and  as  a 
last  resource  some  form  of  tarsotomy.    {Sen  page  341.) 
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Talipes  Calcaneus 

may  be  congenital  or  acquired ;  but  both  forms  are 
rare.  The  acquired  may  be  due  to  infantile  paralysis 
alTccting  fcbe  posterior  muscles,  non-union  or  too  great 
separation  of  the  ends  of  the  tendo  Acliillis  after  rup- 
ture or  division  for  talipes  equinus,  or  contractions 
following  burns  or  wounds  on  the  front  of  the  leg. 

Syniptoms. — In  congenital  cases  both  feet  are 
generally  affected ;  the  anterior  part  of  the  foot  is 
drawn  up,  often  a  little  everted,  and  generally  rigidly 
fixed  in  this  position  by  the  contraction  of  the  extensor 
tendons.  In  the  ac- 
quired cases  due  to 
infantile  paralysis  of 
the  calf  muscles  the 
heel  is  placed  first  to 
the  ground  in  walking  ; 
l)ut  there  is  no  rigidity 
of  the  extensors,  so 
that  the  foot  is  not 
drawn  up  towai'ds  the 
leg,  and  can  be  placed  by  the  surgeon  in  the  position 
of  equinus.  The  anterior  part  of  the  foot,  moreover, 
drops  downwards  from  tlie  transverse  tarsal  joint  {see 
Fig.  77),  and  the  tendo  Acliillis,  instead  of  standing  out 
tensely,  runs  as  a  fiattened  band  close  behind  the 
ankle. 

Trcalinent.  —  In  slight  congenital  cases  mani- 
pulation and  drawing  down  the  foot  will  often  suffice; 
this  failing,  the  extensor  tendons  should  be  divided 
and  the  foot  rectified  by  plaster  of  Paris  or  a  Scarpa's 
shoe.  In  paralytic  cases,  a  boot  witli  double  leg  irons, 
a  slop-joint  at  ankle,  and  toe-depressing  spring  should 
be,  worn,  and  faradi-sation,  .shampooing,  etc.,  of  the 
leg  sedulously  employed.  Where  any  portions  of. 
the  calf  muscles,  as  siiown  by  elcctricai  tests,  rcmaiu 


Fis.  77.— Talipes  Calcaneus.  The  foot 
before  and  after  section  of  the 
tendo  Achillis. 
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unaffected  Ijy  the  paralysis,  they  may,  to  a  great  ex- 
tent, regain  their  function  by  bringing  them  into  use  by 
shortening  the  elongated  tendo  Achillis.  This  may  be 
done  by  removing  half  an  inch  or  so  of  the  tendon 
obliquely,  splicing  the  divided  ends,  and  retaining  the 
foot  in  the  equinus  jjosition  in  plaster  of  Paris  till  firm 
union  is  obtained.  I  have  performed  this  operation  in 
some  half-a-dozen  cases,  and  have  seen  it  done  by  my 
colleague,  Mr.  AVillett,  in  several  others,  with  con- 
siderable improvement  to  the  patient.  In  Fig.  77 
the  foot  is  represented  before  and  after  the  shortening 
of  the  tendon. 

Talipes  Valgus,  or  Flat  Foot, 

is  characterised  by  a  flattening  of  the  longitudinal 
and  transverse  arches  of  the  foot,  and  by  moi'e 
or  less  eversion  of  its  anterior  part.  Though  rare 
as  a  congenita],  it  is  frequent  as  an  acquired 
deformity,  and  would  then  appear  to  dejaend 
upon  various  causes.  The  chief  of  these  are, 
perhaps,  the  yielding  of  the  ligaments  of  the  sole, 
and  the  relaxed  condition  of  the  muscles  which 
normally  support  the  plantar  arches,  in  consequence  of 
general  debility  and  want  of  muscular  tone,  comV)ined 
with  long  standing,  carrying  heavy  weights,  etc. 
Hence  the  frequency  with  which  it  occurs  in  growing 
underfed  lads,  in  whom  it  is  frequently  associated 
with  knock-knee,  in  waiters,  housemaids,  policemen, 
etc.  Amongst  other  causes  nnist  be  mentioned  rheu- 
matism (especially  gonorrhoeal) ,  rickets,  sprains  or 
otlier  inj  uries  of  the  plantar  ligaments,  and  paralysis  of 
certain  muscles  of  tlie  leg. 

Morbi<l  aiialoiiiy. — The  plantar  fascia,  calca- 
neo-scaphoid,  and,  to  a  lesser  extent,  the  other  ligaments 
of  the  sole,  are  elongated,  and  the  bones  on  the  inner 
side  of  tlie  foot,  instead  of  forming  an  arch,  are  de- 
pressed and  in  contact  witli  the  ground.     At  the  same 
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time,  the  bones  in  front  of  the  transverse  tarsal  joint 
are  slightly  everted,  leaving  the  articular  surface  of 
the  head  of  the  astragalus  exposed,  and  forming  a  pro- 
minence on  the  inner  side  of  the  foot.  In  severe  cases, 
and  usually  in  the  congenital  variety,  the  tuberosity  of 
tlie  OS  calcis  is  drawn  upwards  by  the  tendo  Achillis, 
wliilst  the  outer  border  of  the  foot  is  raised  from  the 
ground,  and  the  whole  of  the  bones  in  front  of  the 
transverse  tarsal  joint  are  drawn  upwards  towards  the 
front  of  the  leg  by  the  anterior  nniscles,  rendering  the 
doi-sum  of  the 
foot  concave  and 
the  sole  convex. 

Symptoms. 
— Pain  in  front 
of  the  instep,  or 
al)Out  the  inser- 
tion of  the  tibial 
or  pei'oneal  ten- 
dons, and  often  of  r.-  ^  ,■  IT  1  -cii  i  t:^  i 
'                   .            Fig.  78.— Talipes  Valgus,  or  Flat  Foot; 

a  severe  and  crip-  2nd  degree, 

pling  character, 

is  generally  present,  and  is  always  worse  after  a  day's 
work.  The  foot  looks  broader  and  longer  tlian  natural 
(Fig.  78),  the  sole  flat,  its  inner  border  in  contact 
with  the  ground,  whilst  its  anterior  part  appears 
sh'ghtly  everted,  especially  in  walking.  The  instep  is 
low,  the  internal  malleolus  depressed,  whilst  two  pro- 
minences, foi'Uied  l)y  tlie  tuberosity  of  ti:e  scajihoid 
and  the  ])artly  exposed  liead  of  the  astragalus,  appear 
on  tiie  inner  side  of  the  font.  In  sliglit  cases  the 
natural  .symmetry  of  the  foot  is  restored  if  the  patient 
raises  himself  on  tip-toe,  or  stands  on  tlie  outer  edge 
of  tiie  foot ;  wliilst  on  manipulation  there  is  no  rigidity, 
and  the  two  proniiiuaiofis  can  be  made  to  (lisa]>p(!ar  by 
gentle  pressure.  In  severer  cases  Mie  foot  is  rigidly 
fixed  in  its  dffornied  condition,  and  tiie  peronei  stand 
X  -  L'l 
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out  tensely,  wliilst  the  patient  can  neither  raise  him- 
self on  liis  toes  nor  turn  the  outer  edge  of  the  foot  to 
the  ground,  and  its  symmetry  cannot  be  restored  by 
manipulation.  In  still  more  advanced  cases,  and 
generally  in  the  congenital  form,  the  heel  becomes 
drawn  up,  the  tendoAchillis contracted, and  the  anterior 
and  outer  part  of  the  foot  raised  from  the  ground  and 
drawn  upwards  towards  the  leg, 
giving  the  foot  a  boat-like  shape. 

Ti-eatnieiit.  —  lu  the  ac- 
quired form,  constitutional  as 
well  as  local  treatment  is  usuall}'' 
required.  Iron  is  commonly  in- 
dicated, and  should  be  given  for 
long  periods.  In  the  early  stages, 
rest,  and  such  e.xereises  as  tend 
to  strengthen  the  muscles  that 
normally  support  the  arch  of  the 
foot,  such  as  raising  the  body  on 
tip-toe,  as  recommended  by  Mr. 
Ellis,  standing  or  walking  on  the 
outer  edge  of  the  foot,  will  often 
be  found  to  overcome  the  defor- 
mity when  combined  with  a  properly  made  boot.  The 
boot  should  have  low  heels,  square  toes,  straight  inner 
edge,  lace  up,  and  should  be  stiffened  on  the  inner  side, 
the  arch  of  the  foot  being  supported  by  a  valgus  pad 
or  liglit  steel  sjn-ing  placed  within  the  boot  and  reach- 
ing half  across  the  sole.  For  severer  cases,  the  boot 
should  be  provided  with  an  outside  leg  iron,  with  a 
free  joint  at  the  ankle,  and  a  T-strap  on  the  inner 
side  to  brace  up  the  foot  to  the  iron.  I  have 
improved  this  boot  l)y  substituting  for  the  T-strap  a 
solid  rubber  band,  so  arranged  that  elastic  tension  is 
constantly  exercised  upon  the  sunken  ai-ch.  (oee 
Fig.  79.)  In  long-standing  rigid  cases  instruments  are 
of  little  use.    For  such  there  is  no  better  treatment 


Fig.  79--'Walsham'sBoot 
for  Flat  Foot. 

The  rul>')er  band  is  pewn  to 
leather  inside  b'Jiit  along 
outer  border  of  sole, 
passes  under  sunken  arch, 
nnd  is  attached  to  calf 
band  hj-  leather  strap. 
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than  that  iutrochiced  by  Mr.  Willett,  of  wrench- 
ing the  foot,  with  the  patient  under  an  anfestheLic, 
forcing  the  scajilioid  and  astragalus  into  position,  and 
])lacing  the  foot  in  extreme  inversion  in  plaster  of 
Paris.  The  wrenching  should  be  repeated,  if  neces- 
sary, in  a  month's  time,  and  the  plaster  reapplied. 
Subsequently,  a  booL  like  tliat  above  described 
should  be  worn  to  prevent  a  relapse.  Tenotomy  of 
tlie  peronei,  when  tense,  is  practised  by  some  sur- 
geons, but  I  have  always  found  them  yield  on 
wrenching  the  foot,  and  have 
seldom  had  to  divide  them. 
In  exti-eme  cases  division  of 
the  tendo  Acliillis  and  ante- 
rior muscles  is  said  to  be 
necessary,  Avhilst  for  such. 
Dr.  Ogston  has  excised  Cho- 
part's  joint,  and  Dr.  Stokes  Yi%.  so.-Xaiipes  Cavus,  or 
a   wedge-shaped    piece    from  Hollow  Claw  Foot, 

the   astragalus.     For  slight 

congenital  cases,  maniijulation  and  passive  exer- 
cises will  usually  suffice.  If  not,  the  foot  should 
be  carefully  bandaged  and  placed  in  the  im- 
proved position  in  plaster  of  Paris,  which  should  be 
frequently  changed  to  keep  pace  with  the  improve- 
ment ;  or,  if  ])ref erred,  Adnms'  valgus  splint  may  be 
used.  In  severer  congenital  cases,  division  of  the 
tendo  Achillis  may  be  necessary,  and  after  rectifica- 
tion of  the  foot,  a  boot  like  that  above  described 
should  1)0  worn  to  prevent  a  rel;i]isc. 

Talipos  <-nvii<«,  or  hollow  claw  foot  {see  Fig.  80), 
is  ch.arnctprised  by  an  iiicroa.so  in  the  plantar  arch 
wit!)  contraction  of  tlie  plantar  fascia,  and  by  a  claw- 
like condition  of  the  toes,  duo  to  the  extension  of  the 
first  jihalanx  and  flexion  of  the  last  two.  It  is  a  fre- 
(|iient  accompaniment  of  talipes  cquinus,  and  is  by 
iJuchenno  atti-il)utf!d  to  pai-alysis  or  weakne.ss  of  the 
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interossei,  but  the  exact  pathology  is  hardly  known. 
Division  of  the  plantar  fascia  will  sometimes  suffice, 
but  where  the  tendo  A.chillis  is  contracted  it  must 
subsequently  be  divided  also.  At  times,  however, 
tenotomy  of  the  extensor,  or  even  of  the  flexor 
tendons  as  well,  may  be  necessary.  A  steel  sole  plate, 
with  slots  cut  at  the  extremity,  through  which  elastic 
straps  pass  to  press  down  the  toes,  should  be  worn  in 
the  boot  to  prevent  a  relapse. 

Knock-knee. 

Genu  valgum,  or  knock-knee,  is  a  deformity 
in  which,  when  the  knees  are  extended  and  placed 
together,  with  the  patellas  looking  directly  forwards, 
the  legs,  instead  of  being  parallel  to  each  other, 
diverge,  so  that  the  malleoli  cannot  be  brought  into 
contact.  One  or  both  knees  may  be  aiiected,  or  there 
may  be  genu  valgum  on  one  side  and  genu  varum  on 
the  other.  Flat  foot,  curvature  of  the  tibife  and 
femora,  and  lateral  curvature  of  the  spine,  are  not 
infrequent  concomitants. 

Cause. — The  affi^ction  occurs  chieflyat  twoperiods 
of  life  ;  in  childi'en  between  the  second  and  the 
seventh  year,  and  in  growing  lads,  and  less  frequently 
gii'ls,  between  the  fourteenth  and  the  eighteenth.  At 
the  former  period  it  is  generally  the  result  of  I'ickets, 
at  the  latter,  of  the  carrying  of  heavy  weights,  long 
standing,  and  the  like.  The  way  in  which  these 
causes  become  operative  has  long  been  a  source  of 
dispute.  Thus,  by  some  the  muscles,  by  others  the 
ligaments,  and  by  others  the  bones,  are  believed  to  be 
primarily  at  fault.  That  the  biceps  tendon  and 
external  lateral  ligament  are,  in  some  instances,  con- 
tracted and  tense,  that  in  others  the  internal  ligament  is 
elongated,  allowing  free  lateral  movement  of  the  joint, 
and  that  in  others  again  there  is  a  marked  elongation 
of  the  internal  condyle  of  the  femur,  or  uprising  of 
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the  inner  tuberosity  of  tlie  tibia,  are  undoubted  facts, 
but  it  is  open  to  question  which  is  tlie  primary  lesion 
and  which  the  secondary  phenomenon.  Jn  all  the 
rachitic  cases,  and  in  most  of  the  others  that  I  have 
seen,  there  has  been  an  evident  elongation  of  the 
internal  condyle,  and  in  some  of  these  a  contracted 
condition  of  the  biceps  tendon,  and  in  others  a  relaxed 
internal  lateral  ligament ;  but  in  very  few  have  I 
found  a  relaxed  state  of  the  ligament  without  obvious 
overgrowth  of  the  bone.  [  am  therefore  inclined  to 
regard  the  osseous  as  commonly  the  primary  le.sion, 
although  I  admit  that  in  those  i-apid  .cases  in  which 
the  deformity  has  been  developed  in  a  few  months 
from  excessive  weight  bearing,  the  stretching  of  the 
ligament  may  be  the  primary  factor.  Concerning  the 
elongation  of  the  internal  condyle  and  uprising  of 
the  inner  tuberosity  of  the  tibia,  it  would  appear 
probable  that  there  is  an  active  increase  of  gi'owth  at 
the  inner  pai-t  of  the  epiphysial  line,  and  a  deficient 
gi'owth  or  premature  synostosis  of  the  epiphysis  and 
diaphysis  at  the  outer  part,  both  being  probably 
induced  by  the  diminished  pressure  on  the  inner,  and 
increased  pres.sure  on  the  outer  condyle,  due,  in  the 
cases  of  rickets,  to  the  mere  weight  of  the  body  of  tlie 
child  in  walking,  arid  in  older  ])atients  to  carryuig 
lieavy  weights,  etc. 

Symptoms. — The  deforaiity  is  u.sually  quite. evi- 
dent, aUliough  in  slight  cases  it  may  be  somewhat 
di.sguised  by  the  patient  flexing  his  knees  in  walk- 
ing. Pain  or  a  sense  of  weakness  is  com])lained  of 
after  exercise  ;  or  the  patient  may  be  unable  to  walk, 
or  the  knees  rtay  cross  eacli  otlier  in  doing  so,  iJie 
malleoli  in  extreme  cases  Ijeing  as  mucli  as  a  foot 
or  more  apart.  On  extending  the  legs  Avitli  the 
patelhe  to  tin;  front,  the  tibite  arc  found  to  diverge, 
but  on  flexing  the  legs  at  right  angles  to  the  thighs 
the  malleoli  can  be  made  to  touch.     This  has  been 
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explained  on  the  supposition  tliat,  whilst  the  in- 
ternal condyle  is  longer  than  the  external  below,  they 
are  on  the  same  level  posteriorly  ;  but  the  more  pro- 
bable explanation  would  appear  to  lie  in  the  fact  that 
the  plane  of  the  joint  is  obliquely  placed. 

Treatmoiit. — In  slight  cases  where  the  bones  are 
still  soft  the  deformity  may  be  cured  by  keejjing  the 
child  entirely  off  its  legs  by  means  of  suitable  splints, 
combined  with  the  use  of  the  dietetic,  hygienic,  and 
medicinal  treatment  indicated  in  rickets.  Slight  cases 
also  in  older  subjects,  when  appearing  to  depend  on 
the  relaxed  state  of  the  internal  lateral  ligament, 
may  also  be  cured  by  the  long  use  of  instruments.  For 
such,  an  outside  leg-iron  stretching  from  a  pelvic 
girdle  above  and  attached  to  a  boot  below,  and  pro- 
vided with  a  knee  cap,  a  free  joint  at  the  hip  and 
ankle,  and  a  double  joint  at  the  knee  permitting  of 
flexion  and  extension,  and  of  lateral  movements  to 
correct  the  deformity,  should  be  worn  during  the  day. 
At  night  the  legs  should  be  bandaged  together  with 
a  pad  between  the  knees,  or  a  night  instrument  worn 
consistinof  of  a  trouofh  for  the  thigh  and  leg  with  a 

o  o  Do 

ratchet  joint  at  the  knee.  It  is  only  in  very  slight 
cases,  however,  that  instruments  are  of  any  service. 
By  their  use  the  legs  can,  no  doubt,  be  straightened, 
but  it  is  at  the  expense  of  stretching  the  external 
lateral  ligament,  and  consequently  rendering  the  knee 
joint  so  flail-like  that  the  patient  is  unable  to  walk, 
and  hardly  to  stand,  Avithout  his  irons.  A  striking 
example  of  this  was  furnished  lately  by  a  case  under 
my  colleague,  Mr.  Willett.  The  lad  wore  an  instru- 
ment for  upwards  of  four  years.  At  the  end  of 
that  time,  when  the  irons  were  taken  oO",  his  legs 
could  either  be  placed  in  the  knock-kneed  or  straight 
position  ;  in  the  latter  there  was  a  full  inch  between 
the  external  condyle  and  the  tibia.  He  was  there- 
fore placed  in  plaster  of  Paris  in  the  original  deforuuxl 
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position  for  twelve  months  till  the  external  ligament 
liiul  again  consolidated.  Macewen's  operation  was 
then  i^erformed,  and  in  a  few  weeks  the  lad  couM 
walk  without  instruments,  with  strong  and  useful 
knee  joints.  The  best  and  quickest  treatment,  except 
in  slight  cases,  would  appear  to  be  some  form  of 
subcutaneous  osteotomy  of  the  femur,  altiiough  in 
France  forcible  straightening,  either  by  the  hands 
{Delore's  method)  or  by  an  instrument  called  an  osteo- 
clast, is  the  operative  procediu'e  which  has  perhaps 
met  with  most  favour.  The  scope  of  this  work 
does  not  permit  of  a  description  of  the  various  forms 
of  osteotomy  that  have  of  late  years  been  invented. 
A  short  account,  however,  of  those  known  as  Mac- 
ewen's, Ogston's,  and  Reeves's  (the  operations  now 
commonly  practised)  will  be  given. 

Macewen's  operation  consists  in  partially  dividing 
the  femur  just  above  the  epiphysis  with  a  chisel, 
leaving  the  posterior  part  of  the  bone  which  is  in 
contact  with  the  popliteal  artery  intact,  and  then 
cracking  this  across  by  forcibly  straightening  the 
limb.  It  is  the  operation  now  most  frequently  done, 
and  altljough  it  has  in  a  few  instances  been  attended 
with  serious  accidents,  such  as  a  wound  of  the  pop- 
liteal artery,  it  has  been  performed  many  hundreds  of 
times  with  the  best  results. 

0<jsto7i,'s  operation  consists  in  sawing  obliquely, 
while  the  limb  is  in  the  extended  position,  through 
the  internal  condyle,  which,  thus  separate],  slides 
upwards  on  to  the  diapliysis  when  the  leg  is  forced 
into  a  straight  position.  The  chief  objection  to 
it  is  that  tlie  knee  joint  is  of)ened,  and  that  it  is 
liable,  in  consequence,  to  be  followed  by  intlanniiation 
and  stilFncss  of  the  joint,  and  even  by  sujqiuration 
and  anchylosis. 

ReevdHS  cou.dijlar  o]iaration  is  a  niodification  of 
Ogston's.      The  condyle  is  loosened  with  a  chisel 
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instead  of  a  saw. 
troduce  the  chisel 
and  to  stop  short 


The  object  aimed  at  is  to  in- 
behind  the  synovial  membrane, 
of  the  articular  surface  so  as  to 


avoid  opening  the  joint.      Though  it  is  questionable 

wliether  the  joint  is  not  as 
often  opened  as  not  by  this 
method,  the  chisel  appears  to 
do  less  damage  than  the  saw, 
and  tlie  operation  has  been 
followed  by  few,  if  any,  of 
those  complications  that  have 
attended  Ogston's. 

In  Reeves's  diaphysial 
operation  the  shaft  of  the 
femur  is  partially  divideil 
with  the  chisel  from  the 
outer  side  at  the  junction  of 
the  middle  with  the  lower 
third,  and  tlien  cracked 
across.  (The  line  of  these 
various  osteotomies  is  shown 
in  Fig.  81). 

Belore's  operation  con- 
sists in  forcibly  straight- 
ening the  limb.  The  object 
aimed .  at  is  tlie  tearing  of 
the  lower  epijjhysis  of  the 
femur  from  tlie  diaphysis, 
but  it  is  doubtful  whether 
other  injuries,  such  as  ruptui-e 
of  the  external  lateral  liga- 
ments, etc.,  are  not  as  often  produced,  as  it  has  lieen 
followed  by  suppuration,  necrosis  of  the  femur,  and  other 
complications.  MM.  Eobin  and  Collin  have  invented 
instruments  for  making  Delore's  operation  more  pre- 
cise, which  then  goes  by  the  name  of  ostooclasy. 
After  any  of  these  oijerations  the  limb  should  be 


Fig.81.— l,Eeeves's  diaphysiiil 
operation  ;  2,  Mftcewen's 
operation;  3,  Ogston's  ope- 
ration ;  4,  Keeves's  coudy- 
lar  operation. 
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placed  in  a  straight  position  on  a  long  splint  or  in 
Bavarian  plaster  splints  for  a  month,  and  subsequently 
for  another  six  weeks  in  ordinary  plaster  bandages, 
till  consolidation  has  occurred. 

Bow-Legs. 

CrCiiH  varum,  or  bow-legs,  is  a  deformity  in 
wliicli,  when  the  malleoli  are  placed  in  contact  with 
the  knees  fully  extended  and  the  patellse  looking 
directly  forwards,  the  knees,  instead  of  being  in  contact, 
are  separated  from  each  other  by  a  variable  interval. 
As  in  knock-knee,  both  legs,  or  one  leg  only,  may  be 
affected,  or  there  may  be  genu  varum  on  one  side  and 
valgum  on  tlie  other.  It  is  frequently  associated 
with  a  bowing  outwards  of  the  shaft  of  the  til>ire, 
just  below  the  up] >er  epiphysis,  or  at  their  lower  thirds, 
and  sometimes  with  a  bowing  of  the  femora  as  well. 
The  symptoms  are  self-evident,  and  what  has  been 
said  of  tlie  cause,  jiatliology,  and  treatment  of  genu 
valgum  will  nearly  apply  to  genu  varum,  if  external  be 
substituted  for  hbternal  in  the  phraseology.  Where 
the  tibia  and  tibula  are  much  curved,  and  the  bones 
have  become  consolidated  in  the  deformed  position, 
either  subcutaneous  linear  osteotomy  or  the  removal  of 
a  wedge-shaped  piece  from  the  tibia,  with  fracture  of 
the  fibula,  may  also  be  required. 

Deformities  of  Great  Toe. 

Hallux  valanis  and  hallux  vai'iis  are  terms 
applied  to  a  (hiformed  and  parLiallv  dislocated  great 
toe.  In  hallux  valfjits,  the  great  toe  at  the  metatarso- 
phalangeal joint  is  abducted  and  parliidly  dislocated 
from  tlie  metatarsal  bone,  a,nd  crossc^s  in  extreme  cas(^s 
either  over  or  under  the  second  and  even  the  next  toe. 
The  deformity  is  generally  attributed  to  weai-ing  too 
short  or  narrow-toed  boots,  but  long-standing  gout  and 
rheumatism  ar(^  t.liought  by  soini;  to  ha\'C!  some  sharo 
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in  its  production.  The  little  toe  is  often  dislocated 
invvaids  at  the  same  time,  whilst  the  other  toes  are 
drawn  up  claw-like  to  make  room  for  the  great  and 
little  toes  below  them.  In  long-standing  cases  the 
external  lateral  ligament  becomes  shortened,  and  the 
liead  of  the  metatarsal  bone  distorted  and  thickened 
by  absorption  and  the  deposition  of  new  bone  around  ; 
whilst  in  consequence  of  the  continued  chafing  and 
pressure  of  the  boot,  the  skin  over  it  becomes  callous, 
and  a  bursa  is  generally  produced.  This  bursa  is  very 
apt  to  become  intiamed,  and  is  then  known  as  a  bunion ; 
or  it  may  suppurate  and  produce  an  intractable 
ulcer  ;  or  should  it  communicate  with  the  joint,  this 
also  may  be  attacked,  leading  to  caries  and  necrosis  of 
the  bones,  or  to  ankylosis.  In  old  people  such  an  ulcer 
may  become  a  starting  point  of  senile  gangrene. 

Treatment. — Sligiit  cases  are  readily  remedied  by 
wearing  properly  shaped  boots  and  by  avoiding  too 
long  standing  and  over-walking.  The  boot  should 
have  low  heels,  and  square  toes,  be  straiglit  along  the 
inner  edge  and  sufficiently  long  and  witle  to  allow 
plenty  of  room  for  the  toes  to  resume  their  normal 
position.  In  severer  cases  some  form  of  apparatus  for 
drawing  the  toe  into  its  normal  position  must  be 
employed.  Thus  a  chamois  leather  cap  may  be  worn 
over  the  toe,  from  which  a  piece  of  elastic  webbing 
passes  along  the  inner  side  of  the  foot,  and  is  fixed 
round  the  heel  by  bands  of  adhesive  plaster  ;  or  a 
steel  sole  plate  having  partitions  of  a  soft  material 
for  separating  the  toes  may  be  worn  in  the  boot,  or 
a  wedge  may  be  fitted  to  such  a  plate  to  keep  the 
great  toe  from  its  neighbour.  At  night  a  light  shoe, 
provided  with  a  bunion  spring,  may  be  worn.  "  This 
spring  has  an  oval  opening  over  the  bunion  to  avoid 
direct  pressure  on  the  aft'ected  joint,  and  the  toe  is 
gradually  everted  by  a  small  strap  passing  round  it, 
fixed  to  the  end  of  the  spring." 
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The  bursa  should  be  protected  by  soap  plaister,  and 
when  enh^rged  and  painful  painted  with  tincture  of 
iodine,  or  rubbed  with  biniodide  of  mercury  ointment. 
Should  it  suppurate  a  free  incision  should  be  made  and 
a  poultice  applied.  The  ulcer  met  with  in  this  situ- 
ation usually  requires  a  stimulating  treatment;  but 
when  the  opening  is  small  and  the  skin  undermined, 
it  should  be  laid  freely  open  and  the  redundant  skin 
cut  away.  In  some  cases  amputation  of  the  toe  may 
be  necessary. 

Hallux  varus  is  very  much  less  common  than 
valgus.  In  it  the  great  toe  is  partially  displaced 
inwards  and  carried  away  from  the  other  toes,  instead 
of  towards  them  as  in  valgus.  It  may  occur  iii 
talipes  ecpiino-varus,  in  knock-knee,  in  some  para- 
lytic affections,  from  contraction  of  the  abductor 
poUicis,  etc.  Should  it  continue  after  removal  of  the 
cause,  a  properly  shaped  boot  must  be  worn  to  keep 
the  toe  in  place,  but  tenotomy  of  the  abductor  pollicis 
may  be  required. 

Hammer  toes. — This  term  is  applied  to  a  con- 
dition of  the  toes  in  which  the  first  phalanx  is  extended 
and  the  second  and  ungual  flexed,  so  that  the  toes 
present  a  clnw-like  appearance.  It  is  genei'ally 
present,  as  has  been  stated,  in  talipes  equinus  and 
cavus,  and  in  hallux  valgus,  but  may  be  met  with  as 
an  independent  affection  from  wearing  too  short  boots. 
It  is  then  generally  limited  to  the  second  or  third  toe, 
over  the  doi^sal  surface  of  which  corns  commonly  form. 
Tenotomy  of  the  e.xtensor  tendons,  and  even  ampu- 
tation of  the  first  [ihalaux,  may  be  necessary.  (<S'e6 
also  Talipes  cavus.) 

Supernuuiornry  digilsare  frequently  associated 
with  other  fleformities  as  webbed  lingers  or  toes, 
double  hands  or  feet,  club  foot,  etc.  They  appear  to 
be  hereditary,  and  often  occur  in  several  members  of 
the  same  family.     Tiiero  may  be  sinqily  an  increase 
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in  the  number  of  lingers  or  toes,  the  extra  digits  being 
either  of  normal  size,  or,  as  is  more  frequent,  shorter 
and  smaller.  But  the  most  common  abnormality  is 
a  shrunken  and  malformed  little  finger  or  thumb,  at- 
tached excrescence-like  by  a  pedicle,  often  consisting 
merely  of  skin,  though  sometimes  containing  a  slip  of 
tendon.  An  extra  toe  often  causes  no  inconvenience, 
and  need  not  be  interfered  with,  but  a  sujjernumerary 
finger  should,  as  a  rule,  be  amputated  at  an  early 
period.  As  it  may  articulate  with  the  metacarpal  bone 
by  a  joint  common  to  it  and  the  normal  finger,  it  is 
better  to  saw  through  the  phalanx  close  to  the  articu- 
lar surface  rather  than  to  disarticulate. 

Coiig-ciiital  liypertropliy. — This  rare  condition 
is  generally  limited  to  one  or  more  digits,  but  it  may 
afl'ect  the  whole  of  one  or  more  limbs.  It  may  involve 
all  the  tissues  of  the  affected  part,  or  be  limited  to  the 
bone  or  to  the  skin  and  subcutaneous  tissue.  Some- 
times it  takes  the  form  of  a  distinct  excrescence  .con- 
sisting of  subcutaneous  tissue  and  fat.  The  removal 
of  the  affected  pait,  where  this  is  practicable,  is  gene- 
rally indicated. 

Deficiency  of  bones.  —  Almost  every  bone 
in  the  body  has  been  found  in  part  or  wholly 
deficient.  Amono'  the  most  common  of  such  de- 
ficiencies  may  be  mentioned  absence  of  the  radius  with 
jjart  of  the  carpus  and  one  or  more  fingers  in  the 
upper  extremity,  and  of  the  tibia,  with  deficiency  of 
some  of  the  tarsal  bones,  and  bones  of  the  toes  in  the 
lower.  Little  can  be  done  in  the  form  of  surgical 
treatment,  but  in  the  case  of  the  lower  extremity  some 
form  of  leg  iron  may  be  found  that  will  aid  the  patient 
in  walking. 
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VIT.    DISEASES  OF  THE  HEAD. 

Frederick  Treves. 

Erysipelas  of  the  scalp  is  common,  and  the 
bulk  of  the  examples  of  the  idiopathic  form  of  the 
disease  are  in  this  situation.  The  inflammation 
spreads  with  unusual  rapidity,  but  owing  to  the  tense- 
ness of  the  scalp,  redness  is  but  very  little  marked, 
and  swelling  is  inconsiderable.  Certain  cerebral 
symptoms  are  common  (headache,  vertigo,  drowsiness 
or  restlessness,  delirium),  and  depend  usually  upon 
hyperemia  of  the  ])ia  matei*.  Owing  to  the  pos.sibility 
of  cerebral  complications  the  prognosis  in  erysipelas  of 
the  scalp  is  a  little  more  grave  than  that  of  erysipelas 
elsewhere.  The  form  of  the  disease  most  often  met 
with  is  that  known  as  the  "cutaneous." 

Cellulitis,  or  diflfuse  plileg^nion  of  the 
scalp,  refers  to  a  spreading  inflammatidn,  commonly 
erysipelatous,  that  involves  the  loose  layer  of  connec- 
tive tissue  between  the  aponeurosis  of  the  occipito- 
frontalis  and  the  pericranium.  It  is  usually  due  to 
a  wound  opening  up  that  layer  of  tissue,  but  may 
depend  also  wpon  deep  ulceration,  or  upon  suppura- 
tion following  fracture,  etc. 

There  is  a  deep  rapidly  spreading  swelling.  The 
])arts  are  hot,  tender,  jiainful,  and  brawny.  Fluctuation 
appears  at  certain  points.  The  constitutional  symp- 
toms of  suppurative  lever  are  marked.  In  time  the 
whole  scalp  may  l)e  lifted  up,  and  may  be  found  rest- 
ing upon  a  stratum  of  pus. 

If  the  matter  escapes  spontaneously  it  usually  finds 
a  vent  in  the  temporal  or  mnstoid  region.s.  Sloughs  of 
the  connective  tissue  are  discharged  ;  necrosis  may 
follow.  'J'he  indammatiou  may  extend  to  the  meninges. 
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or  thrombosis  of  the  cerebral  sinuses  may  follow. 
The  case  may  end  in  fatal  pysemia.  In  favourable 
cases  prolonged  suppuration  usually  supervenes. 

Treatment. — The  head  should  be  shaved  and  free 
incisions  made  as  soon  as  suppuration  is  suspected. 
These  incisions  sliould  be  made  at  the  most  dependent 
spots  jiossible,  as  near  to  the  attachments  of  the  apo- 
neurosis as  the  swelling  extends,  and  out  of  the  way 
of  the  scalp  arteries.  The  whole  scalp  should  be 
])0ulticed  with  wood  wool  poultices,  and  all  the  inci- 
sions be  freely  drained.  The  ordinary  constitutional 
treatment  must  be  carried  out. 

When  the  more  acute  symptoms  have  subsided, 
the  head  may  be  compressed  by  means  of  a  Martin's 
elastic  bandage,  so  as  to  pre^■ent  spreading  or  bagging 
of  the  pus.  All  sloughs  should  be  removed  as  soon  as 
they  are  free  ;  and  the  drainage  tubes  retained  ujitil 
the  discharge  has  become  insignificant. 

Abscess  of  the  scalp  may  be  met  witli  in 
three  situations:  1.  In  the  scalp  pi'oper,  above  the 
aponeurosis.  2.  In  the  lax  tissue  beneath  the  aponeu- 
rosis. 3.  Beneath  the  pericranium.  Abscesses  in 
the  first  and  third  situations  are  circumscribed,  but 
those  beneath  the  aponeurosis  are  generally  difi'use. 
Scalp  abscesses  may  follow  contusions,  ecchymoses, 
wounds,  fractures,  the  breaking  down  of  scrofulous  or 
.syphilitic  deposits,  and  bone  affections.  They  all  de- 
mand an  early  incision,  but,  apart  from  this,  call 
for  no  special  ti-eatment. 

TUMOUKS  OF  THE  ScALP. 

Ilscmatoma. — Collections  of  blood  (like  ab- 
scesses) may  be  met  witli  in  three  situations  :  1.  In 
the  substance  of  tlie  sca]]i  (these  are  small  and 
circumscribed).  2.  In  the  lax  tissue  beneath  the 
aponeui'osis  (these  hrematomata  may  be  very  exten- 
sive,  and   may  in\'olve    nearly  the   whole   of  the 
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\  ault,  being  liunted  only  by  the  attachments  of  the 
aponeurosis).  3.  Beneath  the  pericranium.  The 
finst  two  named  follow  simple  contusions,  and  de- 
mand no  special  consideration.  The  last  named  are 
usually  spoken  of  as  cephal-hcematomata,  and  present 
some  points  of  interest.  They  are  met  with  in  the 
newly  born,  depend  upon  some  injury  received  during 
birth,  are  more  common  in  males  than  in  females,  and 
are  usually  situated  on  the  parietal  bone,  especially 
that  of  the  right  side.  They  usually  appear  within 
forty-eight  hours  of  birth,  and  form  soft,  elastic, 
fluctuating,  and  painless  tumours  of  variable  size. 
They  are  always  precisely  limited  by  the  pericranium, 
and  therefore  never  extend  beyond  a  suture.  In  a 
few  days  the  centre  of  the  swelling  feels  soft,  and 
around  its  margin  is  noticed  a  tolerably  hard  ring. 
The  latter  is  probably  due  to  partial  coagulation,  and 
in  old  cases  may  be  replaced  by  a  harder  ring  of  ill- 
formed  bone.  The  ]jrogno.sis  is  favourable,  the  swel- 
ling disappearing  in  from  fifteen  days  to  two  months. 
The  condition  calls  for  no  treatment. 

Sebaceous  cysts  are  peculiarly  common  on  the 
scalp,  'i'hey  are  apt  to  be  multiple  and  may  attain  great 
size.  They  form  roundish  tumours  with  very  distinct 
walls.  They  are  movable,  ])ossessed  of  faint  fluctua- 
tion, and  cannot  be  separated  from  the  skin.  When 
of  large  .size  the  hair  that  cov  ers  them  atrophies,  and 
the  tumour  becomes  bare.  They  ai'e  of  very  slow 
growth,  may  remain  stationary  for  an  indefinite  time, 
are  painless,  and  contain  altered  sebaceous  matter  and 
epidermal  debris.  Many  present  a  black  point  upon 
their  summits.  They  are  apt  to  snjipurate  if  in- 
jured. 

When  suppuration  occui'S  tlie  skin  in  time  gives 
way,  the  scibaceous  matter  ])rotriides,  and  granulations 
spring  up  from  the  exposed  sac  wall.  In  this  way 
a  fvmgating  vascular  mass  [Lhe  foUicnlar  or  fimgating 
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vlcp.r  of  the,  scalp)  may  lie  produced,  which  closely  re- 
sembles epithelioma.  From  this  disease,  however,  it 
may  be  separated  by  tlie  history  of  the  case,  by  the 
])revions  existence  of  a  sebaceous  cyst,  by  the  absence  of 
any  infiltration  at  the  margins  of  the  sore,  and  of  any 
enlargement  of  lymphatic  glands.  The  only  mode  of 
treating  sebaceous  cysts  is  by  excision. 

Congenital  dermoid  cysts  resemble  the  seba- 
ceous cyst  in  most  points.  They  are,  however,  .small, 
seldom  exceeding  a  diameter  of  two-thirds  of  an  inch, 
are  of  very  slow  growth,  ai'e  congenital,  and  contain  in 
addition  to  seliaceous  matter,  as  a  rule,  a  number  of 
hue  hairs.  They  are  most  common  at  the  outer  angle 
of  the  orbit,  and  always  have  deep  connections  with 
the  pericranium.  They  may  lie  in  actual  depres- 
sions in  the  cranial  bones.  They  should  be  excised 
when  possible,  but  those  about  the  orbit  have  often 
such  deep  connections  as  to  render  complete  excision 
im])ossible  or  inadvisable. 

Horns. — These  strange  excrescences  are  developed 
from  the  interior  of  a  sebaceous  cyst  that  has  been 
opened  up  by  rupture  or  inflammation.  They  are 
formed  of  sebaceous  matter  that  has  become  dry  and 
liorny  from  exposure.  As  fresh  matter  is  constantly 
being  prodiiced  by  the  cyst  wall  at  its  base  the  horn 
grosvs.  8ome  have  attained  the  length  of  six  or  eight 
inches.  Tliey  can  be  best  treated  by  carefully  excising 
their  bases,  including  the  whole  of  tiie  remains  of  the 
sebaceous  cyst. 

Pachydermatocele. — This  remarkable  affection 
is  also  known  as  elephantiasis,  and  as  hypertrophy  of 
the  scalp.  It  consists  of  an  immense  over  growth  of 
the  scalp  tissues.  The  tumour  formed  consists  mainly 
of  connective  tissue,  and  hangs  down  as  a  huge  pendu- 
lous tumour,  that  is  often  lobulated,  is  flabby  to  the 
toucli,  is  painless,  and  covered  by  normal  skin  (Fig.  82). 
The  tumour  may  cover  the  eyes  and  even  drag  upon 
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the  mouth.  It  is  innocent,  and  causes  distress  only  by 
its  bulk.  In  some  cases  it  is  congenital,  in  othei\s  it 
appears  at  puberty  or  in  young  adults.  It  is  most 
common  about  the  temporal  or  parietal  regions.  Some 
benefit  may  attend  the 
use  of  long  continued 
pressure,  but  if  tliis  fails 
excision  oflers  the  only 
alteraiative  treatment. 

Piieiimatooelo.  — 
This  name  is  given  to  a 
tumour  containing  air ; 
the  collection  is  beneath 
tlie  pericranium.  Pneu- 
matocele is  usually  met 
with  over  the  mastoid 
process ;  one  case  has 
been  described  as  existing  Fig.  82.— Pachydemmtoole. 
over  the   frontal  sinus. 

The  mastoid  cells  or  fi'ontal  sinus  have  become  per- 
forated, and  air  finds  its  way  under  the  pericranium 
from  the  middle  ear  in  the  one  case,  and  from  the  nose 
in  the  other.  The  perforation  may  be  due  to  accident, 
to  caries  sicca,  or  to  atrophy  of  the  bony  walls  of  the 
cells  or  sinus.  The  tumour  is  small,  round,  painless, 
and  tympanitic.  By  ]iressure  it  may  be  made  to  dis- 
appear. Its  progress  is  exceedingly  slow,  and  it 
usually  produces  no  trouble.  It  .should  be  treated 
simply  by  the  pressure  of  a  carefully  applied  pad. 

In  addition  to  these  special  tumours,  the  following 
are  also  to  be  met  with  in  the  scalp  :  NiBvi ;  cir.soid, 
racemose,  and  artcrio-venous  aneurisms  ;  arterial 
varix;  sarcomata;  fatty,  fihrous,  and  papillomatous 
growths.  The  three  last  named  ain  very  rare. 
These  tumours, ditrei'ing  in  no  essential  resjiectfrom  like 
growths  found  elsewhere,  demand  no  especial  notice. 
Ntevi  and  arterial  angeiomata  arc  more  common  on  tiie 
Y— 21 
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Iiead  than  in  any  otherpartof  the  body.  The  first  named 
are  most  often  met  with  about  the  anterior  fontanelle, 
the  orbit,  and  the  temple,  and  the  latter  in  connection 
with  the  temporal,  posterioi'  auricular,  and  occipital 
arteries. 

Affections  of  the  Skull. 

Moiiiiifjoccle ;  cnccplialoccle,  hytli'cnce- 
plialocelc. — Th  esetermsare  applied  tocertain  tumours 
that  consist  essentially  of  a  protrusion  of  some  part  of 
the  cranial  contents  through  an  aperture  in  the  skull. 
They  are  all  congenital.  When  the  tumour  contains  a 
protrusion  of  the  meninges  only,  the  term  meningocele 
is  used  ;  when  a  protrusion  of  brain,  the  term  encepha- 
locele  ;  and  when  the  mass  is  formed  by  a  jjortion  of 
brain,  greatly  distended  with  fluid  from  a  dropsical 
ventricle,  it  receives  the  name  of  hydrencephalocele. 

Of  these  three  tumours  the  last  named  is  the  most 
common,  while  the  pure  meningocele  is  the  most  rare. 

These  protrusions  depend  upon  congenital  defects 
in  the  development  of  the  skull,  whereby  gaps  are  left 
in  the  cranial  bones. 

Situation. — The  most  common  site  is  the  occijiital 
region,  where  the  gap  is  found  about  the  middle  line 
of  the  occipital  bone,  and  whence  it  may  extend  to  the 
foramen  magnum  or  the  posterior  fontanelle. 

The  site  next  in  frequency  is  the  root  of  the  nose, 
the  ]jrotrusion  leaving  the  skull  between  the  cribriform 
plate  and  the  frontal  hone,  and  appearing  externally 
between  the  frontal  and  nasal  bones.  Tumours  in  this 
site  are  usually  much  smaller  than  those  on  the  occi- 
put, and  being  very  often  covered  by  red  and  vascular 
skin,  have  been  mistaken  for  na3vi.  The  rarest  situa- 
tion is  at  some  point  (usually  at  a  suture  line)  about 
the  sides  or  base  of  the  skull.  Tumours  developed  in 
the  latter  situation  have  projected  into  the  oi'bit,  the 
mouth,  and  the  pharynx. 
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Symptoms. — These  protrusions  appear  as  roundish 
elastic  tumours,  covereil  usually  by  normal  skin, 
which  may,  however,  be  greatly  thinned  and  also  ex- 
coriated. They  usually  have  a  pulsation  synchronous 
witli  the  heart,  and  may  be  reduced  more  or  less  by 
pressure,  such  reduction  being  often  followed  by  brain 
symptoms  (headache,  vomiting,  convulsions,  stupor, etc.). 

They  are  often  pedunculated  and  pendulous.  The 
hole  in  the  skull  can  usually  be  made  out.  On  forciljle 
expiration  the  tumour  as  a  rule  becomes  more  tense  or 
inci'eases  in  size.  If  the  mass  be  small  the  skull  will 
be  normal  in  outline  ;  if  large,  the  child  will  be  micro- 
cephalic. 

The  separate  symptoms  and  the  features  in  the 
differential  diagnosis  are  exhibited  in  the  foUowinsc 
table. 
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ESCEPnAlOCELB 


Size  and 
Slu'face. 


Small.  Sm-faoe 
smooth. 

Small.  Surface 
smooth. 


Often  large  and 
peiidulom.  Sur 
face  often  itre 
Kular  or  lobed. 


Pedicle. 


As  a  rule  pe- 
dunculated. 

Wide  ba'ie 
Earcly  pedun- 
culated. 

As  a   ride  pe- 
dunculated. 


Ti'an.slucency. 


Perfect. 


Opaque. 


Pulsation. 


Rarely  present. 
Distinct. 


HYDRENCEPirAi.ocEi.E.T  r  a  n  sl  u  c  6 D  t  Barely  present, 
only  at  most 
di'pondent  or 
moHt  promi- 
iiniit  partM. 


riuctiiation. 


Most  distinct. 


Absent. 


Distinct. 


Eeduoibility. 


Always  redu- 
cible. 

Reducible,  but 
not  comp'etely. 

Irreducible. 
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Prognosis. — The  majority  of  the  subjects  of  these 
deformities  die  within  a  short  period  of  birtli.  lu 
hydreiicephalocele  the  prognosis  is  absolutely  bad  ;  in 
meningocele  it  is  the  least  hopeless.  In  most  cases 
the  tumour  increases,  and  in  time  bursts,  causing 
death  from  collapse,  convulsions,  or  acute  meningitis. 
It  may,  however,  '-emain  stationary,  and  the  patient 
may  attain  adult  life.  In  the  case  of  meningocele, 
the  bony  gap  may  become  so  narrow  that  the  cavity 

of  the  tumour  is  cut 
off  from  the  cranial 
ca\ity,  and  a  sponta- 
neous cure  follows. 

Treatment.  —  The 
mass  should  be  simply 
protected.  Operative 
interference  is  only 
justifiable  under  one 
condition,  viz.  when 
Fig.  83.— Hy(U-encei5halocele.  rupture  of  the  turnour 

is  threatening.  1. 
Meningocele.  Emj^ty  the  sac  with  a  capillary 
trocar,  and  repeat  the  tappings  as  the  sac  refills. 
This  has  resulted  in  cure.  If,  however,  the  sac 
re-fiU  in  a  shorter  time  after  each  tapping,  and  the 
fluid  become  dull,  injections  of  iodine  may  be  used 
(tr.  iodi.  one  part,  water  two  parts) ;  this  measure  has, 
however,'  met  with  little  success.  As  an  alternative 
the  excision  of  the  sac  under  antisept'c  precautions 
may  be  entertained.  2.  Encephalocele.  Repeated 
tappings  (if  thei'e  be  fluid  in  the  sac),  followed  by 
pressure  by  means  of  an  elastic  bandage,  may  be 
employed.  .3.  Ilj^drencephalocele  is  not  adapted  for 
any  operative  interference. 

Caries  and  iieci-osis.— Caries  of  the  skull  is 
less  connnon  than  necrosis,  and  may  be  due  to  injury, 
to  syphilis,  or  to  scrofula.    It  is  most  often  met  with  on 
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the  extei-nal  table,  but  may  commence  in  the  inner 
table  or  the  diploe.  The  bones  usually  involved  are,  in 
order  of  frequency,  the  frontal,  the  mastoid,  and  the 
occipital.  The  disease  may  be  very  extensive,  and  in 
any  form  the  cranial  vault  may  be  perforated.  This 
perforation  may  occur  at  many  spots,  especially  in  the 
.syphilitic  form,  and  through  the  holes  so  foi-med  the 
])ulsations  of  the  brain  may  be  recognised.  In  such 
cases  the  dura  mater  is  thickened  by  inflammatory 
deposit. 

The  pathology  and  general  symptoms  of  the 
affection  do  not  differ  from  those  of  caries  elsewhere. 
The  gravity  of  the  disease  dejjends  to  a  great  extent 
upon  certain  special  comjAications.  Tiiese  are 
l)yseniia  from  suppurative  phlebitis  of  the  diploic 
veins,  thrombosis  of  the  cerebral  sinuses,  collections 
of  pus  between  the  dura  mater  and  the  bone, 
meningitis  of  the  convexity,  and,  in  rare  cases, 
abscess  of  the  brain. 

Treatment. — Treat  the  constitutional  condition. 
Evacuate  all  collections  of  pus  ;  keep  the  parts  clean. 
If  the  caries  be  spreading,  a  cautious  use  of  the 
gouge  may  be  advised.  If  pus  be  pent  up  either  in 
tlie  substance  of  the  bone  or  beneath  the  dura  mater, 
the  application  of  the  trephine  is  called  for.  In 
many  cases,  also,  of  early  spreading  caries,  the 
trepliinc,  not  necessarily  applied  through  the  whole 
thickness  of  the  skull,  may  arrest  the  disease. 

JXccrosis  may  follow  contusions,  lacerations  of 
the  scalp,  fractures,  burns,  and  extravasations  of  blood 
beneath  the  pericranium  or  the  dura  mater,  or  it  may 
f(jllow  the  eruptive  fevers,  or  depend  upon  scrofula 
or  tertiary  syphilis.  The  last  named  cause  is  the 
most  common  of  all. 

In  the  idiopathic  forms  tlie  frontal  and  jinrietal 
bones  are  most  often  involved.  The  whole  thickness 
of  tiio  bone  may  necrose,  but  more  usually  tlie  disease 
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involves  only  the  outer  table.  In  very  rare  cases  it 
has  involved  only  the  i:iner  table. 

The  necrosis  is  usually  limited,  but  it  may  be 
very  extensive,  and  in  some  recorded  cases  nearly  the 
whole  of  the  vavdt  of  the  skull  has  been  lost  by 
necrosis  in  the  process  of  years. 

The  mode  of  sejoaration  of  the  sequestrum  is  tlie 
same  as  that  observed  in  necrosis  elsewhere  (see  Art. 
II.,  ]jage  124),  and  the  only  pathological  feature  special 
to  skull  necrosis  is  the  absence  of  any  new  bone  for- 
mation. The  sequestrum  is  not  i-etained  or  invaginated 
by  new  bone,  and  the  gaps  left  in  the  cranium  after 
the  separation  of  the  sequestra  are  tilled  up  by  fibrous 
tissue  only.  The  special  complications  that  may 
attend  cai'ies  may  attend  necrosis. 

Treatment. — Give  free  exit  to  all  discharges. 
Superficial  necrosis  niay  be  practically  left  to  itself, 
or  the  process  of  exfoliation  may  lie  aided  by  the  use 
of  strong  sulphuric  acid.  Remove  all  loose  sequestra. 
If  the  dead  piece  be  too  large  for  convenient  removal, 
it  may  be  ti'ephined  and  removed  in  segments.  The 
trephine  may  also  be  used  whon  pus  collects  between 
the  dura  mater  and  the  bone. 

Tumours  of  the  skull.  Ostcomata. — Those 
bony  tumours  that  grow  from  the  outer  table  of  the 
skidl  are  called  exostoses,  those  springing  from  the 
dijiloe  or  inner  table  eno.stoses.  Some  are  spongy  or 
cancellous  in  structure,  but  the  majority  have  the 
structure  of  ivory  exostoses.  These  tumours  are 
often  multii)le,  sometimes  S3niimetrical,  and  are  most 
commonly  found  Ln  connection  with  the  frontal  bone, 
and  next  in  frequency  with  the  mastoid  and  occipital 
bones.  They  are  usually  irregular  and  bossy  ;  they  are 
of  slow  growtli,  and  only  cause  trouble  when  they 
compress  the  brain  (enostoses)  or  grow  into  the  orl)it 
or  nose.  Exostoses  in  the  latter  sites  may  necrose  en 
masse.     In  the  great  majority  of  cases  these  tumours 
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call  for  no  operative  interference,  and  are  indeed 
allected  by  noue. 

In  very  rare  instances  the  following  growths  have 
been  met  with  in  the  skull.  Hydatid  cysts ;  aageio- 
inata  ;  sarcomata  growing  from  the  pericranium  or  the 
diploe.  These  tumours  are  usually  of  the  spindle- 
celled  variety,  and  are  more  often  secondaiy  than 
]irimary.  If  growing  from  the  diploe  they  ex- 
pand the  outer  table,  and  for  a  time  form  tumours 
with  thin  bony  shells.  They  are  beyond  treat- 
ment. 

Carcinoma  of  the  skull  is  met  with,  but  always  as 
a  secondary  affection. 

Fungus  of  tlie  dura  mater. — This  term  is 
applied  to  a  sarcomatous  tumour  growing  from  the 
dura  mater  (and  in  very  rare  instances  from  the  pia 
mater  or  arachnoid)  that  has  penetrated  the  cranium, 
and  has  appeared  under  the  scalp. 

The  growths  may  be  pi-imary  or  secondary.  The 
former  are  the  less  common  and  are  single,  the  latter 
are  due  to  metastasis  and  are  often  multiple.  This 
form  of  sarcoma  is  rare,  since  the  majority  of  the 
sarcomata  of  the  dura  mater  do  not  perforate. 

Symptoms. — In  most  cases  no  symptoms  precede 
the  appearance  of  the  external  tumour.  In  other 
cases  there  are  cerebral  symptoms  (headache,  neuralgia, 
vertigo,  vomiting,  convulsions,  etc.).  As  the  tumour 
makes  its  way  through  the  bone,  a  soft  spot  of  thinned 
bone  may  perhaps  be  felt  at  the  vertex,  which  crackles 
on  jjressure.  This  thin  bone  gives  way,  and  the 
sarcoma  protrudes  as  a  small  flat  firm  tumoui-  that 
pulsates  and  can  be  reduced  on  pressure;  on  reduction 
tlie  hole  in  the  skull  may  be  made  out.  The  mass 
soon  grows,  and,  spreading  beyond  the  hole,  becomes 
more  prominent  and  softer,  and  at  the  same  time 
irreducible  and  no  longer  pulsating.  If  the  jjatient 
lives  long  enough  the  mass  may  fiingatc  through  the 
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Bcalp  tissues.  Sarcomata  growing  from  the  bone  are 
harder,  are  never  reducible,  and  never  jjulsate. 

The  affection  is  rapidly  fatal,  and  is  beyond  the 
reach  of  any  but  palliative  treatment. 

Hypertrophy  of  the  skull. — ^1.  Some  few  cases 
of  simple  hypartrophy  have  been  noted.  The  sulyects 
liave  u.sually  been  advanced  in  life.  The  hypertrophy 
has  involved  the  entire  skull  evenly,  or  has  been 
limited  to  some  portion  of  it.  The  cause  of  the 
condition  is  unknown. 

2.  Osteo-])orosis.  —  This  term  is  applied  to  certain 
large  thick  skulls  with  obliterated  sutures,  the  bones 
of  which  on  section  appear  uniform  and  finely  porous 
like  white  brick.  The  general  shape  of  the  skull  is,  as 
a  rule,  not  altered,  but  the  component  bones  may  be 
four  or  five  times  their  noi'mal  thickness.  This 
change  is  moi'e  or  less  entirely  limited  to  the  vault  of 
the  skull.  In  some  cases  this  peculiar  hypertrophy 
has  been  associated  with  osteo-malacia,  and  in  other 
instances  with  osteitis  deformans.  In  the  latter 
affection,  however,  the  bones  are  usually  quite  dense 
on  section,  and  the  dimensions  of  the  skull  are  greatly 
increased  in  all  its  diameters.   {See  Art.  ii.,  page  129.) 

3.  In  leontiasis  ossiuni  the  .skull  is  thickened  and 
deformed  l)y  the  growth  of  irregular  bossy  masses  of 
rough  and  porous  bone.  These  masses  may  be  very  large, 
are  often  symmetrical,  and  produce  great  deformity. 
The  frontal,  parietal,  and  malar  bones  are  most  often 
affected,  the  orbits  and  nasal  fossse  may  be  encroached 
upon,  and  certain  cf  the  cranial  foramina  closed.  It 
appears  usually  at  or  before  puberty,  and  is  of  un- 
known origin.  Pressure  symptoms  of  various  kinds 
may  arise. 

No  form  of  hypertrophy  of  the  skull  is  amennble 
to  any  but  [)alliative  treatment. 

Chronic  hy<li'ocephalus.— This  term  is  ap- 
plied to  a  disease  of   young  children  characterised 
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by  certain  accumulations  of  fluid  witliin  the  cranial 
cavity.  The  fluid  may  be  witbiu  tlie  ventricles  (inter- 
nal hydrocephalus),  or  in  the  subdural  space  (external 
hydrocephalus). 

Internal  liydrocephalus  is  the  usual  form.  The 
ventricles  are  enormously  distended,  the  ganglia  flat- 
tened out,  the  convolutions  unfolded,  and  the  brain 
matter  very  greatly  thinned.    In  severe  cases  the 
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covering  of  brain  matter  may  not  be  jnore  than  half 
to  a  quarter  of  an  inch  thick  over  the  most  distended 
parts  of  the  ventricle.  The  head  enlarges,  the  bones 
are  separated,  and  the  fontanelles  and  sutures  become 
of  considerable  widtli.  The  orbital  ])latc  of  the  fron- 
tal is  tlirustdown,  and  the  cavity  of  the  orbit  becomes 
greatly  na.rro\ved.  The  zygomatic  fossai  are  filled  up, 
the  scalp  is  full  and  tense,  and  co\ercd  by  prominent 
veins.  Fluctuation  may  be  detected  in  tlic  gaps  be- 
tween the  bones. 

External  hydrncephnlus  cannot  be  detected  fi-om  tlie 
internal  form  except  in  tliis,  that  there  is  in  the  present 
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variety  no  displacement  downwards  of  the  orbital  plate 
of  the  frontal  bone. 

The  ]wognosis  is  bad.  The  great  majority  die  of 
exhaustion,  or  of  coma,  or  convulsions,  or  even  acute 
cerebral  mischief.  The  cases  where  the  child  has 
grown  up  to  adult  life  or  even  survived  a  few  years 
are  quite  rare. 

Treatment. — With  the  general  treatment  of  the 
disease  the  present  article  has  no  concern.  The  local 
treatment  proposed  in  certain  cases  consists  (1)  in  the 
use  of  pressure,  and  (2)  in  paracentesis. 

1.  Pressure  may  be  applied  by  means  of  strapping 
or  an  elastic  bandage.  It  is  merely  a  palliative 
measure  that  may  do  good  in  some  cases,  while  in 
others  it  excites  cerebral  symptoms,  and  cannot  be 
borne. 

2.  Paracentesis  has  met  with  so  little  success  that 
tlie  operation  is  now  seldom  practised.  It  has  afforded 
temporary  relief  in  a  few  instances,  and  has  appeared 
to  check  the  disease  when  progressing  rapidl  v.  A  very 
line  trocar  is  entered  at  the  coronal  suture,  about 
one  inch  from  the  anterior  fontanelle,  and  is  pushed 
downwards  and  backwards  ;  only  a  small  quantity  of 
Huid  is  drawn  off  at  a  time. 

The  use  of  iodine  injections  in  hydi-ocephalus  has 
been  only  attended  by  unsatisfactory  results. 

reemoval  of  cerebral  fiinioiirs. — This  pro- 
cedure has  been,  so  far,  adopted  in  one  case  only.  The 
surgeon  was  Mr.  Godlee  ;  the  physician  in  charge  of 
the  case.  Dr.  Hughes  Bennet.*  The  2:)atient  was  a 
man,  aged  25.  His  chief  symptoms  were  agonising 
headache,  vomiting,  optic  neuritis,  and  paralysis  of 
the  left  iipper  limb. 

There  were  no  external  evidences  of  tumour.  Dr. 
I)Pnnet  diagnosed  a  tumour  of  the  cortex,  at  the 
middle  third  of  the  fissure  of  Rolando,  and  at  this 
*  Med.-Chir.  Trans.,  IS82. 
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spot  a  glioma  the  size  of  a  walnut  was  discovered  at 
the  operation.  The  opening  in  the  skull  was  made 
by  three  trephine  holes,  each  with  a  diameter  of  one 
inch.  The  growth  was  removed  by  means  of  Volk- 
man's  scoop.  Bleeding  was  arrested  by  the  cautery. 
The  procedure  was  conducted  under  Listerian  pre- 
cautions. The  operation  did  not  affect  the  patient's 
intelligence,  and  led  to  no  special  disturbance.  His 
symptoms  were  for  a  while  much  improved.  Un- 
fortunately the  wound  became  septic,  a  hernia  cerebri 
formed,  and  the  patient  died  at  the  end  of  four  weeks 
of  meningitis.  I5ut  for  this  surgical  accident  there  is 
every  reason  to  suppose  that  the  case  would  have 
resulted  in  complete  cure. 
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VI II.    INJURIES  OF  THE  HEAD. 

Anthony  H.  Couley. 
Injuries  of  the  Scalp. 

Injiu'ies  of  the  scalp,  though  always  of  im- 
portance, yet  frequently  become  of  secondary  interest, 
in  consequence  of  being  ^accompanied  by  some  lesion 
of  tlie  skull  or  its  contents.  AVhilst  subject  to  the 
same  classification  as  injuries  of  other  regions,  the 
])eculiar  anatomical  structure  in  which  they  occur 
often  gives  scalp  wounds  a  character  of  theii*  own. 
Notwithstanding  the  frequency  and  triviality  of  "  cut 
heads,"  there  is  genei'ally  a  disposition  to  over-rate 
their  gravity,  first,  because  of  their  possible  comi^li- 
cation  with  deeper  injui-ies  ;  and  secondly,  because  of 
an  old  and  deeply-rooted  belief  that  they  are  more 
likely  to  be  followed  by  erysipelas  and  allied  diseases 
than  are  wounds  of  other  regions. 

They  may  be  divided  thus  :  A.  Contusions.  B. 
Wounds.  The  latter  may  be  subdivided  into  (1) 
incised,  (2)  contused,  (3)  lacerated,  (4)  punctured, 
(•5)  poisoned,  (6)  gun  shot,  and  (7)  "  flap  "  wounds, 
these  last  being  usually  a  combination  of  contused 
and  lacerated  injuries,  wortliy  of  particular  mention. 

Before  entering  upon  a  description  of  these 
lesions,  it  may  be  well  to  glance  at  the  anatomical 
arrangemevJ'S  which  confer  s^iecial  characters  on  some 
of  these  injuries. 

The  scalp  is  a  comj^lex  structure  tightly  covering, 
but  movable  upon,  the  cranium.  Its  principal  com- 
ponents are  :  tlie  skin  with  its  appendages,  and  the 
occipito-frontalis  muscle  with  its  intervening  tendon, 
the  epicranial  aponeurosis.   Of  great  importance,  from 
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a  surgical  point  of  view,  are  two  planes  of  con- 
nective tissue,  one  Uet\we^i- the i ^siM'^aji?!' ,  subjacent  » 
aponeurosis,  and  the  second  separating  the  aponeu- 
rosis from  the  pericranium.  The  first  or  exterior 
layer  of  connective  tissue  is  of  a  dense,  fibrous  cha- 
racter, containing  in  its  substance  the  blood-vessels 
and  nerves  ;  whilst,  as  the  muscle  is  to  glide  freely 
over  the  cranial  vault,  the  layer  beneath  it  is  of  a 
loose  character,  readily  torn  and  sparingly  supplied 
with  blood.  Removal  of  the  scalp,  for  whatever 
purpose,  is  effected  by  tearing  through  this  in- 
ferior layer,  and  is  a  process  very  readily  performed. 
Pus  formed  within  the  superficial  plane  most  com- 
monly constitutes  an  abscess,  and  blood  in  the  same 
position  a  circumscribed  tumour,  but  when  either  is 
found  in  the  deeper  connective  tissue  layer  it  forma 
a  diffuse  swelling,  tending  to  project  in  tlie  direction 
of  the  eyelids  or  ears. 

The  fact,  too,  that  the  copious  blood  and  nerve 
supply  of  the  scalp  lies  in  the  subcutaneous  connective 
tissue,  explains  the  well-known  axiom  that  practi- 
cally the  scalp  never  .sloughs  ;  for,  though  it  is  true 
that  a  portion  of  it  may  be  destroyed  by  direct  injury 
or  pressure,  yet  the  mortification  is  limited  to  the 
part  immediately  involved.  In  the  case  of  the 
scalp,  deep-seated  .suppiiration  is  powerless  to  destroy 
the  vitality  of  the  superficial  parts,  whose  blood- 
vessels the  pus  can  neither  strangle  nor  destroy. 
The  lymphatic  vessels  of  the  .scalp  are  numerous,  and 
seem  specially  prone  to  propagate  the  results  of  irrita- 
tion of  their  pci  ipheral  ends  to  the  glands  in  the  neck. 

A.  Contusions  of  tlic  scalp  may  be  divided 
into  those  special  to  new  born  children  and  those 
found  at  all  other  periods  of  life. 

The  former  are  the  direct  result  of  injury  during 
partuiition.  Amongst  them  the  ordinary  scalp  tumour 
or  caput  succedaneum,  found  in  most  cases  of  head 
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jji-esentation,  can  scarcely  be  reckoned  as  a  raorVjid 
condition,  inasmuch  as  it  is  caused  by  mere  local  con- 
gestion and  oedema  due  to  mechanical  obstruction  of 
the  venous  trunks  by  the  contracted  os  uteri.  When, 
however,  the  constriction  has  been  more  considerable 
or  has  lasted  longer,  some  of  the  dilated  blood-vessels 
may  be  ruptured  and  an  extravasation  take  place, 
in  which  case  a  more  serious  condition  results,  and 
a  tumour  is  formed  which  has  received  the  name  of 
cephal-ha?matoma.  ((S'ee  Article  on  Diseases  of  the 
Head.) 

The  other  contusiones  neonatorum  are  localised  and 
small,  and  are  produced  by  direct  violence,  either  fi'om 
maternal  structures  or  from  obstetric  instruments. 

These  contusions  vary  in  intensity  and  effects  ; 
slight  ones  tend  to  rapid  resolution,  but  a  greater 
degree  of  pressure  may  result  in  ulceration  or 
sloughing.  The  natural  vitality  of  the  infantile 
structures  usually  influence  even  those  conditions,  and 
frequently  the  morbid  action  terminates  in  healing,  but 
sometimes  more  severe  consequences  ensue,  such  as 
shock,  localised  spasm,  or  paralysis. 

Contusions  at  other  periods  of  life  vary  in  extent 
from  the  slightest  subcutaneous  ecchymosis  to  the 
formation  of  a  bloody  tumoui-,  and  when  they  occur  in 
the  supra-orbital  region  they  may  present  special  and 
important  local  complications. 

The  simple  contusion  requires  no  special  descrip- 
tion, nor  does  it  call  for  any  special  treatment. 

The  traumatic  bloody  tumour  of  the  scalp,  how- 
ever, requires  a  special  description,  and  it  is  not 
always  possible  to  say,  with  certainty,  into  which  plane 
of  connective  tissue  the  blood  is  extravasated.  Thougli 
usually,  when  the  tumour  is  lai'ge,  the  extravasation 
is  under  the  epicranial  aponeurosis  ;  in  many  cases  its 
presence  is  complicated  by  a  fractui'e  of  the  skull, 
when  it  may  lie,  possibly,  under  the  pericranium. 


Cepj/al-II^ema  to  ma. 


The  cause  of  the  tumour  is  usually  a  severe  injury, 
such  as  a  blow  of  a  heavy  instrument,  or  a  fall  on  the 
head  from  a  height.  A  soft  fluctuating  tumour  is 
in  these  cases  readily  felt,  yielding  to  pressure  at 
its  centre,  but  giving  the  feeling  of  having  a  hard  and 
sometimes  apparently  sharp  margin,  a  distinction  which 
results  from  the  fact  that  the  central  portion  contains 
fluid,  and  the  circumference  coagulated,  blood. 

The  dingnosis  between  such  an  extravasation  and 
a  depressed  fracture  of  the  skull  is  easily  laid  down, 
but  not  always  so  easily  made  ;  and  instances  are  not 
infrequent  in  which  surgeons  of  great  experience  have 
Iteen  doubtful  or  even  mistaken  in  their  judgment. 
These  doubts  arise  from  the  fact  that  the  centre  of  the 
tumour  is  sometimes  so  soft,  and  the  hard  margin  so 
sharply  defined,  that  the  sensation  it  conveys  to  the 
touch  strongly  suggests  a  fracture  with  depression,  es- 
pecially as  the  cause  of  the  injury  may  have  been  of  such 
a  nature  as  to  produce  depression.  But  then,  the  sur- 
geon is  to  remember  that,  in  the  case  of  a  fracture,  thfe 
finger,  when  palpating  the  margin,  passes  at  once  from 
the  level  of  the  surrounding  surface  into  the  depression, 
whereas,  in  the  case  of  bloody  tumour,  the  finger  first 
passes  up  the  elevated  margin  of  the  coagulated  blood 
before  it  dips  into  the  central,  yielding,  fluid  portion  ; 
and,  if  pressure  enougli  be  made,  tlie  tip  of  the  finger, 
displacing  the  blood,  feels  at  length  the  resistance  of 
the  subjacent  bone.  In  r'eference  to  tliis  last  test, 
it  mu.st  be  remembered  that  its  \ise  would  not  be  jus- 
tifiable if  any  reasonable  grounds  existed  for  thinking 
that  the  case  was  one  of  depressed  fracture,  as  such 
pressure  might  tiien  be  highly  injurious.  It  may  be 
pleaded  in  justification  of  doubts,  or  mistakes  in  the 
diagnosis  of  the  two  conditions,  that  extravasation 
antl  fracture  may  co-exist. 

As  regards  trmf.ment,  the  part  must  be  as  little 
disturbed  as  possible,  and  absorption  must  be  aided 
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by  discutient  lotions.  The  extravasation  will  probably 
be  absorbed  in  time.  No  incision  is  necessary  unless 
suppuration  be  imminent  or  have  already  occurred, 
when  any  delay  in  opening  and  evacuating  the  tumour 
is  fraught  with  consequences. 

Injuries  imjMcating  the  siipra-oi'bital  regions, 
wliether  or  not  they  are  accompanied  by  signs  of  con- 
t^ision,  have  been  frequently  followed  by  sudden  loss 
of  vision  ;  and  for  this  reason  they  deserve  special 
mention.  The  theory  formerly  accepted  was,  that  the 
loss  of  sight  depended  on  injury  of  the  supi-a-orbital 
nerves,  producing,  by  a  reflex  process,  a  loss  of  func- 
tion in  the  retina,  and  we  find  not  infrequently  in  the 
older  books  the  heading,  "  Amaurosis  from  supra- 
orbital injury."  'J'he  ophthalmoscope,  however,  has 
revealed  the  fact  that,  in  these  cases,  dislocation  of  the 
lens,  retinal  detachment,  and  retinal  haemorrhage  often 
occur,  and  thus  afford  a  more  reasonable  explanation 
of  the  loss  of  sight  than  was  conveyed  liy  the  term 
reflex  amaurosis. 

B.  Wounds.  —Incised.  Ordinary  incised  wounds 
of  the  scalp  require  little  description  other  than 
that  applicable  to  similar  injuries  occurring  elsewhere, 
and  they  present  no  immediate  danger,  save  that 
of  hremorrhage,  for  controlling  which  there  are 
greater  facilities  hei-e  than  in  other  regions.  When 
the  cut  is  perpendicular  to  the  subjacent  bone  the 
surface  around  should  be  shaved,  the  edges  brought 
closely  together  and  held  in  apposition  by  strips  of 
plaister,  and,  this  being  done,  immediate  union  may  be 
looked  foi'.  Should  a  vessel  have  been  divided,  a  pad 
of  lint,  fixed  by  a  few  turns  of  a  bandage,  is  usually 
sufficient  to  restrain  bleeding,  as  the  bone  affords 
steady  counter-pressure.  In  case  the  bleeding  persists 
it  may  be  found  to  depend  upon  the  fact  that  an 
artery  has  been  only  partially  divided,  in  which  case 
the  point  of  a  scalpel  will  soon  remedy  the  difficulty, 
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and  allow  the  pressure  to  act  more  efficiently.  In 
some  wounds,  especially  in  those  necessarily  inflicted 
in  operations  on  the  head,  the  bleeding  point  in  the 
cut  edge  of  the  scalp  can  be  seen.  Here  a  special 
procedure  is  necessary,  for  it  is  dilEcult,  and  often  im- 
possible, to  tie  the  vessel,  inasmuch  as  it  is  so  closely 
embraced  by  the  fibres  of  the  first  connective  layer, 
that  it  cannot  be  drawn  out  sufiiciently  to  allow  a 
ligature  to  encircle  it.  It,  however,  can  be  crossed  by 
an  acupressure  needle,  with  or  without  the  additional 
aid  of  a  twisted  suture.  When  the  wound  is  in  the 
temporal  region,  it  is  better  to  use  the  ligature  or 
needle  at  once  than  the  pad,  as  the  temporal  fascia 
does  not  bear  pressure  well. 

If  the  direction  of  the  cut  be  oblique,  and  if  the 
edge  of  the  weapon  have  passed  under  the  scalp  for  any 
distance,  it  is  important  to  ascertain  the  condition  of 
the  whole  wound,  the  absence  or  presence  of  foreign 
bodies,  or  organic  impurities,  before  the  edges  are 
adjusted.  If  it  should  prove  to  be  clean,  or  can  be 
rendered  clean,  it  should  be  at  once  closed  and  im- 
mediate union  hoped  for.  When  this  result  is 
unlikely  to  be  obtained,  it  is  better  not  to  be  too 
particular  in  bringing  the  edges  of  the  scalp  together, 
because  matter  is  apt  to  form  under  the  fiap,  and  if 
the  margin  be  too  quickly  united,  it  may  be  necessary, 
in  order  to  allow  of  its  escape,  to  separate  them,  or 
make  a  distinct  incision. 

The  most  usual  cause  of  incised  wounds  is,  of 
course,  a  sliarp  cutting  edge,  but  sometimes  such  a 
wound  may  be  inflicted  with  a  blunt  or  flat  instrument, 
especially  if  its  surface  be  smooth.  It  is  often  found 
that  wounds  pi'oduced  by  falls  on  the  ice,  in  skating, 
are  as  sharply  defined  and  cleanly  cut  as  if  done  by  a 
razor.  This  point  may  jirove  to  be  of  medico  legal 
importance. 

Anotlier  form  of  incised  wound  which  possesses 
z— 21 
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special  importance  from  its  sequences  is  the  incision 
made  in  removing  the  ordinary  sebaceous  tumour  or 
wen  from  the  scalp,  respecting  which  there  is  a 
common  belief  that  it  is  especially  liable  to  be  followed 
by  erysipelas.  I  believe  that  before  the  period  of  anti- 
septic surgery  this  opinion  Avas  well  grounded,  but  of 
late  the  i^recautions  adopted  have  rendered  this 
operation  as  safe,  practically,  as  any  other  of  a  like 
gravity. 

Contused  tvoiuids  are  serious  in  proportion  to 
their  extent,  position,  and  the  amount  of  injury  to 
the  soft  parts.  It  is  hardly  possible  to  secure  their 
immediate  union,  and  as  tlie  edges  of  the  wound  must 
be  expected  to  become  rounded  off  by  limited  sloughing, 
it  is  unnecessary  to  apply  adhesive  plaisters  or  other 
means  of  retention  until  the  edges  have  begun  to 
granulate.  These  wounds  and  the  next  variety  are 
usually  unattended  by  hsBmorrhage. 

Lacerated  ivounds  are  perhaps  the  most  common 
of  scalp  injuries,  varying  in  extent  from  a  slight  tear 
through  the  soft  structures  to  the  more  severe  forms 
included  under  the  head  of  flap  wounds.  Lacerated 
wounds,  having  been  washed  and  cleansed,  must  be 
ti-eated  as  tlie  last  variety,  bearing  in  mind  that,  in 
addition  to  the  common  inflammatory  complications, 
tetanus  is  an  occasional  i-esult. 

Flap  inovnds. — In  civil  practice  these  are  gene- 
rally met  witli  as  machinei-y  accidents,  the  passing 
over  the  head  of  a  car  wheel,  or  a  fall  from  a  vehicle 
in  motion.  In  military  practice  they  are  produced 
by.  all  kinds  of  violence  :  from  shot,  shell,  sabre,  or 
hoof  of  horse,  and  they  vary  in  extent  from  a  sliglit 
separation  of  tlie  scalp  to  a  tearing  away  of  almost  tlie 
whole.  The  dangers  of  flap  wounds  are  those  of  con- 
tused and  lacerated  wounds  in  general,  hfemorrhage 
being  seldom  present. 

Trculiiieiil. — Cut  tlie  hair  close  or  sha\  e  the  flap 
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and  the  adjacent  poi-tion  of  the  scalp,  cleansing  care- 
fully the  deep  surface,  removing  all  foreign  bodies, 
such  as  gravel,  earth,  dust^  etc.    This  can  best  be 
done  by  directing  a  stream  of  carbolised  tepid  water 
(1  in  80)  on  the  torn  pai't ;  but  the  cleansing  process 
must  not  be  carried  on  too  long,  lest  the  vitality  of 
the  flap  be  lowered,  and  because,  in  most  cases,  except 
those  in  which  antiseptic  treatment  can  be  at  once 
adopted,  a  good  deal  of  suppuration  is  inevitable,  and 
by  this  the  foreign  bodies  will  be  carried  away.  No 
matter  how  small  may  be  the  bridge  of  scalp  connecting 
the  detached  portion  with   the   adjacent  uninjured 
structure,  an  attempt  should  be  made  to  save  the 
flap,  remembering  the   rule  that  the   scalp  has  no 
tendency  to  slough.    To  retain  it  in  position,  sutures, 
plaisters,  the  four-tailed  bandage,  or  the  double-headed 
roller  (the  cajieline)  may  be  used  ;  and  it  is  well  to 
bear  in  mind  that,  ancient  prejudice  notwithstanding, 
there  is  no  objection  to  sutures  in  the  scalp,  their 
presence  there  being  as  unlikely  to  produce  untoward 
consequences    as   in    any  other  region.  Judicious 
pressure  by  pad  and  bandage  over  the  flap  tends  to 
avert  the  danger  of  deep-seated  suppui-ation,  and  the 
too  hasty  imion  of  the  edges  should  not  be  sought  for 
whilst  there  is  any  probability  of  this  occiirrence. 
In  the  event  of  the  flap  being  wholly  torn  oft'  or 
dying,  notwithstanding  all  these  precautions,  a  clean 
cut  surface  will  be  left  to  heal  by  granulation,  while 
the  pericranium,  or,  even  when  that  is  injured,  the 
bone  itself,  will,  in  a  short  time,  present  a  few  pink 
granulations,  which  will  increase  rapidly  and  coalesce, 
until  the  whole  surface  is  covered  by  healthy  granula- 
tion tissue,  and  cicatrisation  will  follow.     The  treat- 
ment then  should   bo  of  the  simplest  kind,  water 
(lres.sings  and  cleanliness  being  the  chief  .ngents ;  but 
these  arc  not  to  be  persevered  in  too  long  lest  they 
]>roduce  a  "  soddeniug "  cflect,  and  a  .surf.'ice  of  the 
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nature  of  a  weak  ulcer,  with  large,  pale,  flabby, 
granulations,  be  the  result.  At  this  time  the  healing 
may  be  very  much  accelerated  by  the  judicious 
employment  of  skin  grafting,  as  there  is  no  surface  on 
which  the  grafts  are  more  prone  to  "  take"  and  their 
constituents  to  proliferate.  It  must  be  borne  in  mind 
that  any  method  of  cicatrisation  eventually  tends  to  a 
certain  tightness  and  immobility,  which  may  be  pro- 
ductive of  deformity  whenever  it  is  extensive,  especially 
when  the  scar  is  situated  in  tlie  frontal  region. 

Punctured  wounds.  —  These  wounds  are,  as  a 
rule,  looked  upon  with  more  suspicion  than  any 
others,  not  only  from  the  greater  likelihood  of  their 
being  attended  with  injury  of  the  skull  or  its  contents, 
but  because  they  are  frequently  followed  by  deep- 
seated  inflammation.  These  wounds  are  caused  by 
stabs  of  pointed  instruments,  blows  of  sharp  stones, 
falls  against  projecting  angles,  etc.,  and  as  they  are 
sometimes  small  they  may  be  overlooked,  especially 
if  the  hair  be  thick,  and  as  they  are  usually  un- 
attended with  much  ha?morrhage. 

Treatment.— adjacent  s.calp  should  be  shaved, 
and  the  wounds,  if  seen  in  time,  dressed  antiseptically, 
first  having  made  a  full  exploration  with  probe  or  the 
little  finger.  If  some  hours  have  elapsed  a  linseed 
meal  or  bread  and  water  poultice  should  be  applied, 
and  complications  treated  if  tliey  arise. 

Poisoned  wounds  and  gun-shot  loounds  of  the 
scalp  require  no  e.special  notice.  {^See  Arts,  xxxii. 
and  XV.,  vol.  i.) 

Dcep-scatcd  iiinaiiinialioii  of  the  scalp. — 
Besides  the  dangers  of  superficial  erysipelatous  inflam- 
mation, suppuration,  pytemia,  and  tetanus,  which 
may  follow  upon  scalp  wounds  as  well  as  those  in 
other  parts,  there  is  a  peculiar  forui  of  inflammation 
which  usually  presents  special  features,  and  may  be 
designated    by  this  name.      This    inflammation  is 
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probably  erysipelatous  in  its  character.  Some  two  or 
three  days  after  the  reception  of  a  scalp  wound, 
which  up  to  this  period  has  been  going  on  well,  the 
surgeon  observes  a  local  change,  a  red  blush  surrounds 
the  wound,  its  edges  become  swollen,  everted,  and 
tender,  the  surfaces  very  dry  and  painful,  and  the 
cervical  glands  probably  enlarged.  In  the  coui'se  of 
from  six  to  twenty-four  hours  nausea  supervenes,  and 
sometimes  vomiting  and  rigors  occur,  while  the  pulse 
and  temperature  at  once  mount  up  and  the  local 
changes  become  striking.  In  the  milder  cases  the 
swelling  gradually  subsides  Avithout  supjsuration, 
except,  perhaps,  immediately  adjoining  the  wound. 
In  the  graver  cases,  on  the  other  hand,  the  swelling 
is  rapid,  is  mai-ked  by  a  dusky  uniform  redness,  and 
soon  presents  a  "  boggy  "  feel,  indicating  diffused 
suppuration,  and  a  somewhat  emphysematous  crack- 
ling is  felt,  which  denotes  sloughing  of  the  areolar 
tissue.  The  dusky  swelling  may  increase  to  an  extra- 
ordinary extent,  the  head  appearing  nearly  double 
its  natural  size  ;  and  as  the  suppurating  and  sloughing 
process  extend  along  the  deep  plane  of  areolar  tissue 
in  the  direction  of  least  i-esistance,  the  eyelids  swell 
enormously,  the  eyes  close,  and  the  nose  becomes 
monstrous.  Deposits  of  matter  in  the  sloughy  areolar 
tissue  form  in  the  eyelids  and  near  the  ears,  whilst  the 
two  anterior  fleshy  portions  of  the  occipito-frontalis 
muscle,  being  less  resistant  than  the  epicranial 
aponeurosis,  stand  prominently  forward  as  two  semi- 
circular tumours  on  the  forehead,  soon,  however, 
becoming  mei'ged  in  tlie  general  swelling. 

Constitutional  signs,  at  first  those  of  irritative 
fever,  change  after  a  short  time  to  surgical  typhoid, 
and  thereupon  the  tongue  becomes  dry  and  brown, 
muttering  delirium  sets  in,  and  general  depression 
of  the  vital  powers  follows. 

The  Iroatment  of  tiiis  variety  consists  mainly  in 
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early  and  free  ijicisions,  allowing  matter  and  gan- 
grenous areolar  tissue  to  escape  in  every  direction  wliei-e 
they  may  present.  Tonics  and  support  ■will  be  in- 
dicated from  an  early  period,  and  under  this  treat- 
ment even  the  worst  cases  of  the  disease  may  recover 
with  no  greater  inconvenience  than  a  tight  or  im- 
movable scalp.    {See  also  Art.  vii.,  page  365.) 

Contusions  and  Inflammation  of  the  iSkull. 

The  relations  between  periosteum  and  bone,  so 
intimate  throughout  the  entire  skeleton,  that  injury 
or  disease  of  either  cannot  always  be  differentiated, 
are  well  marked  in  the  skull,  although,  from  the 
copious  vascular  channels  of  the  diploe,  the  os- 
seous structure  is  not  so  dependent  on  the  investing 
membrane  as  in  other  regions. 

Injuries  of  the  pericraiiiuiii  may  be  trivial 
or  grave,  according  to  the  amount  of  the  original 
violence,  and  the  extent  of  the  exposure  of  surface 
to  atmospheric  contact.  The  symptoms  will  vary 
proportionately  from  those  of  slight  periosteal  injury, 
with  pain,  tenderness,  and  swelling,  to  extensive 
periostitis  with  its  complications  and  sequelaj.  The 
symptoms  of  serious  inliammation  of  the  pericranium 
resemble,  as  in  other  situations,  those  of  erysipelas, 
or  of  deep-seated  inflammation  of  the  scalp.  A  blow 
on  the  head,  followed,  after  an  interval  of  from  one 
to  three  days,  by  localised  swelling  with  jjain  of  a 
severe  character,  and  accompanied  or  preceded  by 
nausea  or  vomiting,  chills,  increase  of  temperature, 
and  other  febrile  phenomena,  may  indicate  either  of 
these  two  morbid  conditions.  If,  however,  the 
])hysical  signs  remain  localised  over  a  particular  part 
of  the  skull,  and  are  persistent  beyond  the  ordinary 
duration  of  scalp  inflanunations,  if  the  i)ain  also  become 
more  intense,  unaccompanied,  of  course,  by  intra- 
cranial symptoms,  periostitis  may  be  suspected. 
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Cranial  periostitis,  like  the  same  condition 
elsewhere,  may  end  in  («)  resolution  ;  (b)  chronic  peri- 
ostitis ;  (c)  suppuration  ;  (c/)  disease  of  the  subjacent 
bone.  In  the  first  case  the  symptoms  gradually  subside, 
and  the  localised  swelling  slowly  disappears,  while  in 
the  second  case  chronic  tiiickening  of  the  periosteum 
(a  node)  is  likely  to  be  the  result.  The  treatment  for  both 
should  be  on  the  general  principles  laid  down  in  the 
article  on  Diseases  of  the  Bones.  If  in  the  course 
of  the  disease  an  exacerbation  with  rigors  should  occur, 
accompanied  by  local  pitting  or  obscure  fluctuation, 
suVjpericranial  matter  may  be  diagnosed,  and  free 
incisions  should  be  resorted  to,  because  here,  as  in 
other  regions,  the  contact  of  pus  may  impair  the 
vitality  of  the  bone.  It  need  hardly  be  said  that 
antiseptic  precautions,  valuable  in  all  cases,  are  here 
of  paramount  importance.  Complete  separation  of 
the  pericranium  from  the  bone,  whether  the  result  of 
the  original  wound  or  of  subsequent  suppuration,  may 
probably  lead  to  exfoliation  or  to  complete  necrosis, 
but  this  effect  does  not  necessarily  follow. 

Contusion  of  tiie  cranial  bones,  which 
must  necessarily  involve  the  pericranium,  present  tho 
same  symptoms  at  first  as  periosteal  inflammation. 
Contusion  of  the  skull  frequently  occurs  as  the  result 
of  blows  or  falls,  without  jjroducing  any  results 
beyond  trivial  inflammatory  symptoms,  local  and 
general,  of  a  more  or  less  transient  diameter.  There 
is  always  a  danger  of  more  serious  bone  trouble, 
especially  if  the  injury  be  compound,  for  then  it  will 
be  attended  with  ail  the  usual  risks  of  septic  infec- 
tion. Cranial  injuries  are  particularly  predisposed  to 
such  infection  by  reason  of  the  abundant  supply 
of  large  diploic  veins,  which  remain  patent  in  con- 
.scquence  of  their  connections. 

Osteitis,  the  result  of  injuries  of  the  skull,  pre- 
sents   the  usual  localised    inliainmatory  symptom.s, 
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varied  according  to  their  nature  and  extent.  In  the 
less  serious  forms  the  results  are  thickening  and  indurti- 
tion ;  while  in  the  graver  varieties  death  of  the  bone, 
osteo-phlehitis,  with  its  consequences,  septicasmia  and 
pyaemia,  extension  of  the  disease  to  the  dura  mater, 
or  a  combination  of  all  these  conditions  may  follow. 
Should  a  wound  be  present,  the  occurrence  of  sub- 
pericranial  suppuration  can  be  diagnosed,  and  exit  to 
the  matter  should  be  at  once  given,  and  if,  on  exami- 
nation, the  bone  be  found  to  be  bare  and  dead,  a 
subsequent  exfoliation  may  be  expected.  The  occur- 
rence of  vef)eated  rigors  points  to  osteo-plilebitis  and 
pyannia  (Hutchinson),  each  rigor  indicating,  prob- 
ably, a  new  focus  of  purulent  infection  in  some 
distant  organ.  The  occurrence  of  pneumonic  symp- 
toms, jaundice,  multiple  peripheral  abscesses,  or 
artliritic  suppuration,  indicate  successively  the  locality 
of  tliese  foci  before  post-mortem  examination  demon- 
strates them.  If  tiiese  general  evidences  of  pyfeniic 
infection  be  present,  it  is  not  likely  that  operative 
interference  with  the  bone  will  be  of  much  benefit ;  but 
if  tlie  symptoms  point  rather  to  the  implication  of 
the  immediately  subjacent  dura  mater,  with  signs  of 
localised  cerebral  irritation  or  compression,  the  use  of 
the  trephine  is  justifiable. 

A  sign  which  is  generally  acknowledged  to  be 
very  rare,  and  which  is  known  as  Pott's  puffij  tumour, 
may  be  observed  to  follow  uj^on  injuries  of  the  head. 
It  ap[)ears  as  a  tender,  circumscribed,  flattened 
swelling,  and  it  indicates  the  formation  of  matter 
between  the  bone  and  dura  mater,  for  which  condition 
incision  or  trephining  may  be  immediately  necessary. 

Difrorciitial  diagniosis  of  cranial  iuflaiii- 
matioii.  —  What  symptoms,  then,  dillerentiate  (a) 
simple  cranial  necro.sis,  (b)  osteo-phlebitis,  and  (c) 
the  extension  of  the  inllannnation  to  the  intra- 
cranial   structures  1     The  hrst,  simple  necrosis,  is 
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indicated  by  local  tenderness,  local  suppuration, 
denudation  of  the  bone,  with  comparatively  trivial 
constitutional  symptoms,  slow  in  progress,  followed 
by  necrosis,  exfoliation,  or  recovering  of  the  bone 
by  a  process  of  granulation.  If,  in  addition, 
recuri'ent  rigors  occur,  witli  high  temperature,  sweat- 
ings, quick  and  feeble  pulse,  chest  or  abdominal 
symptoms,  or  swollen  joints,  the  second  condition, 
osteo-phlebitis,  may  be  diagnosed.  If  the  fever 
has  increased,  with  headache,  delirium,  torpor,  and 
more  or  less  paralysis,  the  third  condition,  extension, 
to  the  intracranial  structures,  has  occurred,  and  may 
be  followed  by  convulsions,  coma,  and  death.  The 
colour  of  the  bone,  when  dead,  is  a  peculiar  greenish 
white,  and  it  must  be  remembered  that  injuries 
causing  the  necrosis,  even  osteo-phlebitis  and  its 
consequences,  may  vary  from  a  simple  exjjosure  of 
lacerated  pericranium  to  the  contusion  just  described, 
or  to  any  of  the  varieties  of  fracture. 

Fractures  of  the  Skull. 

A  short  classification  of  the  fractures  of  the  skull 
is  necessary  to  a  proper  understanding  of  the  conqjli- 
cations  res[)ectively  attending  them. 

('lassifiratioii. — Fractures  may  be  divided  into  : 

1.  Partial,  implicating  one  or  other  table  of  the  skull. 

2.  Complete,  involving  the  entire  thickness  of  the 
skull  case.  The  first  may  be  subdivided  into  (1) 
fracture  of  the  outer  taljle  alone,  such  as  occurs  over 
tlio  frontal  sinuses  or  mastoid  cells ;  (2)  fractui'e 
laying  open  the  dijiliic  ("scratch"  fracture  of  Hutch- 
inson) ;  (3)  fracture  of  the  inner  table  alone. 

The  second  class  comprises  (1)  fissure;  (2)  com- 
minuted, stellate,  or  radiate  fracture ;  (3)  jninctured 
fracture  ;  (4)  fracture  of  the  base  ;  (5)  compound  ;  and 
(6)  depressed  fracture.  In  addition  to  the  above,  a 
disputed  lesion,  the  existence  of  which  is  doubtetl,  but 
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which  has  bee:i  described  as  (7)  fractui'e  by  contre  coup, 
should  be  mentioned.  The  word  compound,  as 
applied  to  fractures,  has  the  same  meaning  here  as 
in  other  regions. 

Ciciicral  cliaractcrs. — It  is  well  worth  remark- 
ing, as  Nancrede  has  done,  "  that  a  fracture  of  the  skull 
has  no  inherent  danger  over  and  above  similar 
injuries  of  other  bones,  indeed,  not  nearly  as  much, 
if  we  accept  the  j^eculiar  arrangement  of  its  diploic 
venous  channels  which  predispose  to  purulent  infec- 
tion. I  repeat  again,  a  fracture  of  the  skull,  per  se, 
is  not  a  dangerous  injury  ;  and  I  thus  I'eiterate  the 
statement  iu  order  to  point  out  the  error  too  often 
made  of  concentrating  attention  upon  the  fracture 
instead  of  upon  the  concomitant  cerebi'al  injuries, 
and  because  so  much  has  been  written  concerning  the 
risk  of  converting  a  simple  into  a  com])ouiid  fracture 
by  incising  the  integuments,  when  the  former  pre- 
sents symptoms  of  cerebral  compression,  forgetting 
that,  though  making  a  fracture  of  the  thigh  com- 
pound directly  imperils  the  patient's  life,  the  course 
of  the  injury,  as  far  as  life  is  concerned,  dili'ers  little 
in  compound  and  simple  fractures  of  the  skull,  pro- 
vided that  intracranial  inflammation  can  be  avoided. 
I  do  not  deny  that  intracranial  complications  may 
be  aggravated  by  a  reckless  admission  of  air  to  a 
previously  simple  cranial  fracture  ;  but  I  deny  that 
with  modern  antiseptic  precautions  the  clanger  of  the 
operation  is  to  be  compared  to  the  risks  of  intra- 
cranial intlannnation  from  the  irritation  of  depressed 
fi'agments  of  bone,  and  that  any  comparison  can  be 
justly  drawn  between  a  compound  fracture  of  a  long 
bone  and  one  of  the  skull." 

Fractures,  other  than  simple  fissures  of  the  cranial 
bones,  usually  display  a  much  greater  injury  and  dis- 
placement of  the  inner  table  than  of  the  outer. 

"For  the  explanation   of   this    fact  there  *>-re 
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tiiree  factors  :  first,  its  physical  structure  being  the 
more  brittle  of  the  two  ;  second,  the  oj)eration  of  a 
law  which  determines  a  fracture  first  on  the  side  of 
greatest  extension,  or,  as  iron-masters  express  it,  on 
the  '  side  of  pull ; '  and  third,  the  mass  of  material 
carried  before  the  fracturing  force.  The  law  which 
determines  a  fracture  of  the  skull  is  the  same  by  what- 
ever kind  of  force  it  is  produced.  The  fibres  of  the 
bone  yield  first,  as  has  been  stated,  on  the  side  of 
extension,  just  as  when  a  stick  is  bent  over  the  knee 
the  surface  opposite  to  the  point  where  the  pressure 
is  applied  first  gives  way.  The  application  of  tiie  law 
has  been  well  illustrated  by  Tee  van." 

Pat'tinI  fracture,  implicating  the  frontal 
sinuses,  may  be  accompanied  by  eiuphysema  of  the 
scalp,  and  with  epistaxis,  or,  if  it  be  compound,  its 
existence  may  be  shown  by  the  patient  being  able  to 
force  the  air  from  liis  nose  through  the  wound. 

Scratcli  Iractiirc  cornvsponds  very  closely  to 
the  contusion  already  described,  and  in  certain  cases 
we  occasionally  find  the  external  table  scratched  by 
direct  attrition  upon  some  hai'd  substance.  Now  and 
then  these  scratches  are  so  superficial  that,  being 
exactly  limited  in  length  to  the  part  actually  touched 
by  the  substance  causing  the  injury,  they  scarcely 
deserve  the  name  of  fracture.  Their  existence,  how- 
ever, always  jjroves  severe  contusion  of  the  bone, 
and  sometimes  it  is  very  dilHcult  to  distinguish  between 
a  scratch  and  a  linear  fracture  especially.  They  some- 
times involve  more  than  a  scratch,  tlie  outer  surl'ace 
of  the  bone  being  ploughed  up  over  a  considerable 
extent,  still  without  any  lissui'ing  (1  lutcliinson). 

A  rra<;liii-c  of  tlu;  iiitoi'iial  fable  may  occur, 
and  the  external  remain  whole  ;  and  examples  of  this 
kind  are  given  Ijy  Sir  Astley  Cooper,  Velpeau, 
Adams,  Brodie,  Agnew,  and  others.  In  a  patient 
whom  Agnew  ti'cpliiued   for  traumatic  epilepsy,  tho 
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inner  table  Avas  found  fractured  and  depressed  without 
any  break  whatever  in  tlie  outer  lamina. 

These  cases  can  only  be  positively  ascertained  by 
such  operation  or  by  post-mortem  examination. 

Simple  fissure,  like  a  crack  in  a  pane  of  glass, 
may  be  productive  of  no  further  symptom  than  that 
caused  by  shock  of  injury,  and  no  doubt  its  existence 
is  often  undiscovered.  Its  presence  is  frequently 
demonstrated  when  the  condition  of  the  bone,  or  of  the 
intracranial  structures,  renders  incision  or  exploration 
necessary,  or  else  on  post-mortem  examination. 

No  operative  interference  is  indicated  unless  death 
of  the  bone  with  intracranial  suppui'ation  should 
produce  dangerous  symptoms. 

Coiniiiiiiute<l,  stellate,  or  radiate  fractures 
are  those  in  which  a  portion  of  the  skull  case  is  broken 

into  several  pieces,  the 
line  of  fracture  some- 
times diverctinsf  from  a 
point,  or  a  circular  fi'ag- 
f.Mi  \  ~  A— fSMJ-  \     mcnt,  in  which  case  the 

»•  \    words  stellate  or  radiate 

sufficiently  indicate  the 
charactei's  of  the  injuiy. 
If  the  stellate  fracture  b« 
depressed  the  bone  yields 
circumferentially,  and  a 
fissure  circumscribes  the 
c,  which  slope  down  to  the  place  of 
greatest  depression. 

This  has  been  termed  by  Hutchinson  the  "  fond  " 
fracture,  the  lines  of  which,  in  some  cases,  converge 
to  a  point  as  to  a  centre,  and  in  others  to  a  small 
circle  of  depressed  bone  like  the  "  hub "  of  a  wheel 
(Fig.  85).  If  it  be  com]iound,  immediate  elevation  of 
the  bone  becomes  necessary,  and  persistence  of  symp- 
toms may  force  the  adoption  of  similar  treatment 
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\vlien  tlie  fracture  is  only  simple.  Although  in  some 
cases  the  fragments  are  very  movable,  in  others 
they  are  locked  together  so  forcibly  that  the  trephine 
may  be  required  to  remove  a  piece  of  the  cranium 
outside  the  circumferential  fissure,  and  it  may  be  even 
necessary  to  detach  altogether  one  of  the  depressed 
and  locked  "  sectors  "  before  the  others  can  be  raised 
to  the  normal  level.  "  Gutter'^  fracttire  is,  in  principle, 
the  same  as  pond  fracture,  but  its  shape  is  elliptical, 
and  the  greatest  depression 
corresponds  to  a  line  in  the 
long  axis  of  the  ellipse, 
towards  which  two  sur- 
faces of  bone  lead  down 
from  the  fracture  circum^ 
scribing  the  figure.  If  it 
be  compound,  which  is 
more  than  likely,  imme- 
diate surgical  interference 

is  indicated  (Fig.  86).  Fig.  83.— Gutter  Fracture  of  the 

Punctui-cd  fi-nctiarc 

is  one  of  the  most  serious 

and  important  to  the  surgeon.  It  is  produced  by  a 
sharp  point,  such  as  a  knife,  dagger,  scissors,  reaping 
hook,  or  pitchfork,  and  it  varies  in  size,  complications, 
and  dangers.  Immediate  cerebral  .symptoms  may  be 
absolutely  wanting,  even  though  the  instrument  that 
cau.sed  the  injury  be  embedded  in  the  brain.  Fractures 
through  the  roof  of  the  orbits  or  nose  frequently 
belong  to  this  variety,  and  may  sometimes  be  deficient 
in  any  symptoms  for  some  days,  though  in  other  cases 
they  pi-ove  immediately  fa,tal. 

If  tlu!  perforating  instrument  be  present  and  be 
detected,  it  must  be  removed  at  once,  and  if  the  situ- 
ation of  the  fracture  be  in  the  vault  of  the  .skull,  the 
case  is  one  for  immediate  ti-ephining,  as  it  may  be  in- 
ferred that  the  inner  table;  of  the  bone  is  comminuted. 
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and  that  spicvilse  are  pi-essing  on  the  meninges,  or  on 
the  brahi  substance. 

Fractures  of  tlie  base  of  the  skull  may  be 

divided  into  two  classes:  (1)  Those  involving  only 
the  anterior  fossre  of  the  cranium,  the  roof  of  the 
orbits,  or  nasal  cavity  ;  originating  therein,  or  travel- 
ling from  the  frontal  region.  (2)  Those  implicating 
the  true  base,  or  middle  cranial  and  occipital  fossa?, 
which  fractures  usually  originate  from  below,  or  from 
the  extension  of  a  fissure  from  the  A-ault. 

1.  Injuries  of  the  fii'st  of  these  classes  are  pro- 
duced by  blows  or  falls  on  the  forehead,  but  more  fre- 
quently by  perforating  instruments  passing  through 
the  nasal  or  orbital  cavities  ;  and  these  lesions  do  not 
necessarily  imply  any  marked  degree  of  A'iolence, 
especially  in  the  punctured  wounds  of  the  orbits  or 
nose,  because  in  their  situation  the  bony  plates  are 
thin  and  fragile;  consequently  urgent  .symjitoms  may 
not  be  present.  The  treatment  of  such  cases  must  be 
guided  by  the  circumstances,  and  should  be  in  accord- 
ance with  the  rules  already  laid  down  for  punctured 
fracture. 

2.  In  the  second  variety  the  symptoms  are, 
as  a  rule,  so  well  defined  that  a  separate  description 
of  them  is  necessaiy.  Tliese  fractures  usually  arise 
from  forces  acting  from  below,  such  as  a  fall  on  the 
feet  from  a  height.  Also  from  forces  applied  from 
above,  such  as  falls  or  severe  blows  on  the  cranial 
vault,  in  which  cases  the  fracture  most  commonly 
commences  at  the  part  struck,  and  travels  downwards 
into  the  base.  In  the  sim])lest  cases  a  fissure  runs 
through  the  petrous  portion  of  the  temporal  bone, 
involving  the  middle  ear,  and  sometimes  rupturing 
the  membrana  tympani  ;  but  in  more  severe  injuries 
the  occipital  bone  where  it  abuts  on  the  temporal  is  im- 
plicated, and  the  fissure  may  run  liack  wards  into  the  fora- 
men magnum  or  transversely  across  the  basilar  process. 
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This  form  of  fracture  frequently  extends  com- 
pletely across  the  base  of  the  skull,  involving  the 
petrous  bone  and  the  tympanum  of  the  opposite  side, 
and  thus  separating  the  base  into  halves,  anterior  and 
posterior.  More  commonly  the  line  of  fracture  travels 
from  the  petrous  bone,  across  the  middle  fossa  and 
great  wing  of  sphenoid  to  the  roof  of  the  orbit,  or 
passing  through  the  body  of  the  sphenoid  involves  the 
cribriform  plate  of  the  etlunoid  and  roof  of  the  nose. 
In  still  more  serious  cases  all  these  lines  of  fracture 
may  co-exist,  the  foramen  magnum  being  extensively 
broken,  and  the  summit  of  the  vertebral  column  pro- 
jected into  the  cranial  cavity. 

The  condyles  of  the  lower  jaw  may  be  driven 
by  violence  through  the  glenoid  cavity,  and  thus 
produce  a  fracture  of  the  base. 

In  an  accident  which  presents  so  many  varieties  and 
degrees  of  local  injury,  the  sympfojns  may  be  naturally 
expected  to  vary  in  intensity.  In  addition  to  those  of 
concussion  and  compression,  hei-eafter  to  be  described, 
there  are  some  symptoms  peculiar  to  the  accident, 
and  indicative  of  the  particular  localities  affected  ;  thus, 
bleeding  from  the  ear  or  ears,  welling  from  the  same 
cavities  of  a  clear  serum,  the  cerebro-spinal  fluid,  and 
deafness,  point  to  the  fissure  through  the  petrous  bone. 
Subconjunctival  ecchymosis  or  chcmosis  of  clear  fluid 
shows  the  implication  of  the  roof  of  the  orbit.  Bleed- 
ing from  the  nose,  with  an  escape  of  sei'ous  fluid,  may 
occur,  from  which  it  may  be  judged  that  the  roof  of 
that  cavity  is  fissured,  and  a  jio.st-pbaryngeal  bloody 
tumour  may  result  from  the  fracture  across  the  basilar 
process.  Several  of  the  cerebral  nerves  may  be  impli- 
catcid  by  the  accident ;  hnt  as  there  is  generally  pro- 
found coma  pres(mt,  little  direct  iiifoniiation  as  to 
tiieir  functional  disturbance  is  availaljlc. 

The  pror/noftis  is  generally  fatal,  but  not  neces- 
sarily so.     Patients  [)res('nting  symptoms  consiiU'red 
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pathognomic  of  the  accident,  have  been  known  to 
recover.  It  may  be  true  that  such  symptoms  occur 
irrespective  of  the  basic  fracture ;  but,  on  the  other 
Jianrl,  it  has  been  found  by  subsequent  post-moi'tem 
examination  that  in  the  great  majority  of  cases  they 
have  this  oi'igin.  It  is,  therefore,  more  than  probable, 
that  when  patients  exhibit  such  symptoms,  and  do 
not  die,  the  result  proves  only  that  the  slighter 
.forms  of  the  accident  are  not  always  fatal.  This 
hypothesis  is  confirmed  bjr  the  fact  that  there  are 
in  museums  well-marked  specimens  of  these  less  severe 
fractures,  obtained  at  remote  periods  after  the  patients 
liave  presented  these  symptoms  and  recovered. 

From  the  foregoing  observations  it  will  be  seen  that 
any  treatment  directed  to  the  lesion  itself  is  out  of  the 
question. 

Fracture  by  coiKi-e  coup.  —  The  nature  and 
possibility  of  this  fracture  has  been  a  matter 
of  much  dispute.  If  it  be  held  that  it  is  a  yield- 
ing of  one  part  of  the  skull  produced  by  violence, 
applied  to  the  exactlj^  opjiosite  region,  the  occurrence 
of  the  precise  lesion  may  well  be  questioned ;  but 
there  is  no  doubt  that  in  severe  cranial  accidents 
caused  by  considerable  force,  fractures  do  occur  in 
other  parts  of  the  cranium  than  those  to  which  the 
force  is  applied.    Of  such  I  have  seen  examples. 

SeparatioH  of  sutures. — These  accidents,  un- 
complicated l)y  fractures,  are  extremely  rare.  In  two 
of  Hutchinson's  cases  they  are  complicated  with  frac- 
tures of  the  base  and  parietal  bone,  and  Hewitt  has  seen 
but  one  instance  of  such  separation  without  fracture. 

Out  of  twenty -three  cases  the  coronal  suture  was  separ- 
ated in  seven,  the  larabdoid  in  six,  the  sagittal  in  four, 
the  petro-occipital  in  four,  the  temporo-parietal  in  one, 
and  the  spheno-parietal  in  one.  The  prognosis  of  such 
injuries  is  unfavourable,  becau.se  the  violence  necessary 
to  produce  the  accident  must  be  extreme. 
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As  each,  separately,  is  likely  to  be  attended  with 
fracture  of  tlie  skull,  the  ti'eatiueut  is  the  same  as  for 
that  injury. 

Depressed  li'acture.  —  From  what  has  been 
said  as  to  the  want  of  special  gravity  of  fractures  of 
the  cranial  bones  per  se,  it  is  obvious  that  the  only 
fractures  important  to  be  recognised  as  such  are 
those  attended  with  depi'ession  ;  and  with  these  also 
the  amount  of  depression  is  of  little  importance  in 
itself,  but  of  great  moment  with  reference  to  the  injury 
of  the  brain  or  membranes  Avhich  it  may  involve. 
It  is  phiin,  then,  that  so  far  as  fractui-es  of  the  skull 
require  surgical  interfei'ence,  the  depressed  fracture  is 
that  in  which  the  diagnosis  is  most  important.  The 
existence  of  depressed  fractui'e  is  not  always  easy  to 
ascertain  ;  for  if  it  be  simple,  the  thickness  of  the  scalj), 
augmented  by  effused  blood  or  inflammatory  products, 
renders  the  recognition  difficult,  unless  the  depression 
be  veiy  gi-eat.  As,  however,  operative  interference  is 
not  indicated  here,  unless  other  sym|)toms  be  present, 
accurate  diagnosis  is  of  secondary  importance,  and  ia 
cases  of  necessity  doubts  may  be  removed  by  an  ex- 
ploratory incision. 

The  e.xistence  of  compound  depressed  fracture  can 
be  ascertained  by  the  use  of  the  probe  or  finger  nail ; 
but  even  here  an  unevcnness  of  the  bones,  or  the 
presence  of  a  cranial  suture  in  the  wound,  may  render 
a  mistake  possible. 

Depression  of  tlie  cranial  bones  may  exist  without 
fracture.  This  occurs  in  chihlren  while  the  bones  are 
soft,  and  may  exist  to  a  considerable  degi'ee  (Erichsen). 

Concussion,  Contusion,  Laceration,  and  Com- 
pression OF  THE  Brain. 

Since  fractures  of  the  cranial  bones  do  not,  as 
has  been  already  remarked,  present  in  tliemselves  any 
si)ecial  dangers,  save  those  wliiuh  the  existence  of  large 
A  A-i21 
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patulous  veins  predispose  to,  it  is  necessaiy  to  consider 
very  fully  the  conditions  of  tlie  brain  Avliich  lend  pecu- 
liar gravity  to  injuries  of  the  head. 

C'oiiciissiou  may  be  defined  as  a  shock  or  vibra- 
tion to  the  brain,  and  it  varies  in  amount  according  to 
the  intensity  of  the  cause.  The  transient  giddiness, 
flashes  of  light  before  the  eyes,  and  cereljral  derange- 
ment, which  are  perceived  when  the  head  is  struck  ac- 
cidentally against  a  low  doorway  in  the  dark,  repre- 
sent the  slightest  form  of  concussion,  bej'ond  which 
the  injury  presents  every  description  of  seA'erity  to 
complete  insensibility  and  death. 

I  do  not  mean  to  define  concussion  as  a  shock  un- 
attended by  percej^tible  lesions,  nor  is  it  necessary  to 
enter  into  the  question  as  to  whether  death  from  con- 
cussion, unaccompanied  by  these  lesions,  is  ])ossible. 
The  entire  anatomical  arrangements  connected  with  the 
brain,  its  vascular  supply,  its  serous  envelope,  its" 
water-bed  of  subarachnoid  fluid,  all  are  meant  to  mini- 
mise the  effects  of  shock.  It  may  be,  as  Duret  main- 
tains, that  the  eai'lier  symptoms  of  concussion  are  due 
to  anaemia  from  spasm  of  the  muscular  coats  of  the 
arteries,  and  that  a  secondary  result  is  congestion  from 
paresis,  or  inflammatory  dilatation  of  the  same  vessels, 
and  with  this  latter  condition  disseminated  hasmor- 
rhages  may  be  associated,  whose  presence  as  irritants 
may  augment  the  tendency  to  local  congestion.  It 
will  simplify  the  matter  to  state  that  the  most  minute 
descriptions  which  have  been  given  represent  the  con- 
dition as  one  of  surgical  shock  with  the  additional  brain 
symj^toms. 

It  is  usual  to  contrast  concussion  with  compres- 
sion, for  the  purpose  of  diflerential  diagnosis,  but  such 
distinction  it  is  not  always  possible  to  make,  especially 
just  after  the  accident,  because  an  injury  of  the 
head  suflicient  to  produce  compression,  or  other 
manifest  lesions  of  the  brain,  must  obviously,  at  the 
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same  time,  give  rise  to  concussion,  and  the  two  gi-oups 
of  symptoms  must  at  first  be  present,  until  those  of 
concussion  pass  away,  and  leave  those  of  the  other 
conditions  uncomplicated  and  manifest. 

Concussion  is  generally  divided  into  three  stages. 

(1)  Collapse  or  insensibility;  (2)  reaction;  and 
(3)  inflammation. 

1.  Tlie  evidences  indicative  of  the  first  stage  of  con- 
cussion will  usually  be  a  quick,  weak,  and  sometimes 
intermitting  pulse  ;  the  l:»reathing  quiet,  faint,  or  sigh- 
ing ;  the  skin  surface  cold,  sometimes  covered  with  a 
clammy  perspii-ation.  The  sphincters  usuall^^,  but  not 
always,  are  able  to  perfoi'm  their  functions,  and  the 
intellect  is  more  or  less  interfered  with.  Nevei'theless, 
it  is  possible,  except  in  the  very  severe  cases,  to  rouse 
the  patient  by  addressing  him  in  a  loud  voice.  In 
addition  to  these  usual  symptoms,  the  following  signs 
are  also  sometimes  present  :  On  making  the  patient 
sit  up  the  carotid  arteries  are  seen  to  throb  with  more 
than  usual  force,  and  the  ratio  between  frequency 
of  pulse  and  respiration  may  be  disturbed,  a  sign,  as 
Mr.  Codes  observes,  of  grave  import;  while  there  is 
also  in  many  cases  a  tendency  to  sleep. 

2.  Reactionary  signs  are  usually  ushered  in  by 
vomiting  (which  is  therefore  looked  upon  not  only  as  a 
valuable  diagnostic  symptom,  but  as  one  of  favourable 
signification),  and,  after  a  time  varying  from  minutes 
to  hours,  or  days,  the  patient's  full  intellectual  powers 
return.  Tiiis  second  stage  may  be  succeeded  by  con- 
valescence, but  in  other  cases  the  reaction  becomes 
excessive,  and  after  a  time  may  develop  into  intra- 
cranial inflammation,  a  sequence  wliich  is  most  likely 
to  occur  when  tlio  concussion  has  been  complicated  by 
some  injury  of  the  brain  or  its  membranes.  There  is 
no  doubt,  liowevcr,  that  death  may  take  place  in  the 
first  stage  and  also  in  the  seeoufl,  altiiough  post-mortem 
examination  may  not  show  pi  oof  of  the  existence  of 
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true  inflammation  by  the  presence  of  its  usual  pro- 
duets. 

3.  Inflammatory  symptoms  sometimes  appear  as 
soon  as  the  third  day,  whilst  in  other  cases  their 
advent  is  postponed  to  the  twelfth  or  fifteenth. 

The  diagnosis  ef  concussion,  as  usually  understood, 
that  is,  of  the  fir.st  stage  above  described,  is  of  more 
scientific  than  practical  interest,  because  the  indica- 
tions for  treatment  are  chiefly  negative,  and  a  full 
recognition  of  the  condition  implies  an  abstention  from 
surgical  interference,  while  the  setting  in  of  reaction 
is  awaited  or  encouraged  by  the  mildest  measure.s. 
Perfect  rest  must  be  enjoiiied,  accompanied  by  the 
application  of  warmth  to  the  surface,  and  the 
administration  of  hot  drinks  or  mild  stimulants. 
It  must  not  be  forgotten  that  the  amount  and 
duration  of  application  of  these  external  remedies 
must  be  regulated  by  the  surgeon's  intelligence,  and 
not  by  the  patient's  blunted  sensation.s. 

Cerebral  irritation. — In  connection  with  con- 
cussion may  be  mentioned  the  condition  described  by 
Erichsen  as  cerebral  irritation.  "The  bodily  symptoms 
are  as  follow  :  The  attitude  of  the  patient  is  most 
characteristic ;  he  lies  on  one  side,  and  is  curled  up  in 
a  state  of  general  flexion.  The  body  is  bent  forward, 
the  knees  are  drawn  up  on  the  abdomen,  the  legs  bent, 
the  arms  flexed,  and  the  hands  drawn  in.  He  is 
restless,  and  often,  when  irritated,  tosses  liimself 
about.  But,  however  restless  he  may  be,  he  never 
stretches  himself  out,  nor  assumes  the  supine  posi- 
tion, but  invariably  maintains  an  attitude  of 
flexion.  The  eyelids  are  firmly  closed,  and  he  resists 
violently  every  eflbrt  made  to  open  them  ;  if  this  be 
efl'ected,  the  pupils  will  be  found  to  be  contracted.  The 
surface  is  pale  and  cool,  or  even  cold.  There  is  no 
heat  of  head.  The  ]nilse  is  small,  feeble,  and  slow, 
seldom  above  70.    The  si^hincters  are  not  usually 
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affected,  and  the  patient  will  pass  urine  when  the 
bladder  requires  to  be  emptied  ;  there  may,  howevei-, 
tliouij;h  riirely,  be  retention.  The  mental  state  is 
equally  peculiar.  Irritaljility  of  mind  is  the  pre- 
vailing characteristic.  The  patient  is  unconscious, 
takes  no  heed  of  what  passes,  unless  called  to  in  a 
loud  tone  of  voice,  when  he  shows  signs  of  irritability 
of  temper,  or  frowns,  turns  away  hastily,  mutters 
indistinctly,  and  grinds  his  teeth.  It  appears  as  if 
the  temper,  as  much  as  or  more  than  the  intellect, 
were  affected  in  this  condition.  He  sleeps  without 
stertor. 

The  course  taken  by  these  symptoms  is  as  follows  : 
After  a  period  varying  from  one  week  to  three,  the 
pulse  improves  in  tone,  the  temperature  of  the  body 
increases,  the  tendency  to  flexion  subsides,  and  the 
patient  lies  stretched  out.  The  mental  state  also 
changes.  Irritability  gives  way  to  fatuity;  there  is  less 
manifestation  of  temper,  but  more  weakness  of  mind. 
Recovery  is  slow,  but,  though  delayed,  may  at  lengtli 
be  perfect,  although  in  these,  as  in  all  other  cases  of 
cerebral  disturbance,  ulterior  consequences  may  be 
manifested. 

The  symptoms  that  have  just  been  described  usually 
follow  blows  upon  the  temple  or  forehead,  and 
probably  in  many  cases  may  arise  from,  or  are 
associated  with,  lacerations  of  the  cerebral  substance, 
more  especially  of  the  .gi'ey  matter. 

Altiiough  this  condition  is  familiar  to  evei-y  surgeon, 
it  is  plainly  a  prolonged  variety  of  concussion,  and  I 
should  prefer  confining  the  use  of  the  word  "irritation" 
to  cases  in  which  the  disturbance  in  the  brain  is  in- 
dicated by  some  more  special  peripheral  symptoms. 

Concussion  may  terminate  fatally  without  re- 
actionary signs,  and  in  such  cases  more  or  less  con- 
tusion, laceration,  and  localised  congestions  will 
probably  he  revealed  by  post-mortem  exammation. 
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Some  of  the  early  writers  have  held  that  death  may- 
occur  without  manifest  intracranial  lesion,  a  view 
earnestly,  and  I  think  successfully,  combated  by  Sir 
Prescott  Hewitt. 

Cerebral  iiiflaiiimatioii.  —  Inflammation  of 
the  brain  or  its  membranes  was  formerly  described  as 
the  third  stage  of  concussion,  but  in  some  cases  it 
may  arise  from  an  injury  in  which  the  ordinary  signs 
of  concussion  are  absent. 

The  symptoms  of  cerebral  inflammation  may  well 
be  classified,  as  Russell  Reynolds  has  done,  into  (a) 
sensoriid,  (b)  motorial,  and  (c)  mental.  At  a  varying 
period  after  the  injury  the  patient  complains  of 
headache,  and  intolerance  of  light.  The  face  is  flushed 
and  the  conjunctivfe  injected.  He  is  restless  and  sleep- 
less, whilst  the  pulse  and  temperature  indicate  inflam- 
matory mischief.  The  tongue  is  moist  and  some- 
times thickly  coated,  and  nausea  may  be  present. 
Later  on,  the  headache  will  be  succeeded  by  delirium^ 
and  local  spasm  or  paralysis  of  certain  groups  of 
muscles,  amounting  often  to  complete  hemiplegia, 
will  indicate  the  part  of  the  brain  affected.  This 
delirium  will  often  pass  into  coma,  sometimes 
preceded  by  convulsions,  or  by  a  violent  rigor,  which 
symptom  is  of  value  as  an  indication  of  suppuration. 
In  the  comatose  condition  all  the  natural  functions 
are  suspended  ;  urine  is  involuntarily  voided,  whilst 
at  the  same  time  there  may  be  retention,  a  point  of 
practical  importance.  Control  over  the  sphincter  ani 
may  also  be  lost. 

Local  paralyses  are  indicated  by  dilated  pupil, 
stertor  in  breathing,  and  more  or  less  liemiplegia, 
and,  in  fact,  the  case  resolves  itself  into  one  of  com- 
pression, and  the  .symptoms  may  be  due  to  in- 
flammations of  the  dura  mater,  of  the  arachnoid,  of 
the  subarachnoid  spaces,  or  of  the  cortical  brain 
substance  itself.    How  far  the  presence  of  the  earlier 
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inflammatory  pvoducts,  such  as  serum  or  lymph,  can 
produce  compression  may  be  a  debatable  subject, 
but  there  is  no  doubt  tliat  the  presence  o£  pus  can 
give  rise  to  pressure  efl'ects  which  disappear  on  its 
removal. 

'I'he  treatment  of  such  a  case  from  the  beginning 
must  be  conducted  on  general  principles.  Excessive 
reaction  is  to  be  kept  in  check  by  rest,  cold  to  the 
head,  and  purgation,  with  perhaps  leeching  or  bleeding, 
and,  as  soon  as  the  rise  in  temperature  and  other 
symptoms  point  to  the  advent  of  inflammation,  a  more 
strictly  antiphlogistic  treatment  must  be  carried  out, 
and  the  use  of  mercury  internally  offers  the  best 
hopes  of  staying  or  resolving  the  inflammation.  When 
symptoms  of  compression  supervene  the  propriety  of 
surgical  interference  must  be  at  once  considered.  If 
the  inflammation  have  followed  upon  depressed 
fracture,  its  onset  will  suggest  the  removal  of  the 
probable  cause,  but  should  the  signs  present  them- 
selves at  an  early  period,  so  that  they  may  be 
considered  due  to  meningitis  or  encephalitis,  with 
exudation  of  lymph  or  serum,  interference  is  useless. 
At  a  later  period,  when  there  are  reasonable  grounds 
for  concluding  that  the  pressure  is  caused  by  pus,  and 
when  trustworthy  indications  exist  as  to  its  site,  the 
surgeon  is  not  only  justified,  but  called  upon,  to  aflbrd 
his  patient  a  chance  of  recovery  by  endeavouring  to 
remove  tlie  purulent  effusion. 

Contusion  of  the  torain.— There  are  few  cases 
of  fatal  injury  to  the  head  in  which  some  contusion  is 
not  discern il)le  ;  contusion  as  evidenced  by  extravasa- 
tion of  blood  into  the  brain  substance,  with  consequent 
damage  to  the  same.  When  tlie  skull  receives  a 
severe  blow  the  brain  may  exhiljit  directly  at  the 
point  afl'octed  a  contusion  ;  but,  as  the  eflect  of  the 
injury  is  also  to  throw  tlio  brain  against  the  opposite 
side  of  the  vault,  it  is  veiy  common  indeed  to  find 
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the  cerehnvl  contusion  on  tliat  side.  But  during  the 
vibration  or  concussion  which  tlie  brain  receives, 
extravasations  at  various  other  points  occur,  eitlier 
directly  as  the  result  of  the  sliake,  or  subsequently, 
from  alterations  in  vascular  pressure  and  tensioiL 

We  accoi'dingly  find  two  classes  of  brain  con- 
tusion ;  one  circumscribed,  eitiier  as  a  siugle  portion  of 
brain  infiltrated  with  blood,  or  an  agglomeration  of 
similar  smaller  efiusions. 

In  the  second  variety,  extravasations  more  minute 
are  disseminated  on  the  suiface  or  through  the  sui'face 
of  the  brain.  If  the  accident  has  preceded  death  by 
some  time  these  spots  may  be  found  in  process  of 
change,  and  the  colouring  matte)'  of  the  blood  may  .stain 
the  brain  substance  for  some  distance.  In  the 
smaller  ones  absorption  may  have  commenced,  whilst 
in  the  larger  ones  softening  and  disintegration  may 
be  present,  and  a  ragged  irregular  surface  like  an 
ulcer  may  be  the  result.  In  most  cases  at  the  same 
time  extravasation  into  the  membranes  will  be  present, 
the  pia  mater  and  arachnoid  being  both  probably 
torn.  This  contusion  of  the  brain  occurs  more 
frequently  at  the  base  or  anterior  lobes  than  on  the 
upper  surface. 

As  regards  symptoms,  it  is  obvious  that  they 
must  be  intermingled  with  those  of  concussion  and 
compression,  probably  often  obscuring  tlie  difi'erential 
diaijnosis  between  those  two  states.  It  has  been  said 
that  local  tonic  spasm,  extreme  restlessness,  constant 
tossing  about,  are  more  or  less  characteristic  of  con- 
tusion ;  but  from  what  has  been  said  it  is  plain  that, 
unless  the  injury  implicate  one  of  the  motor  areas, 
and  that  inniiediate  disturbances  of  the  group  of 
muscles  connected  with  that  area  exhibit  themselves, 
exact  diagnosis  must  be  extremely  difiicult,  or,  as 
some  authorities  consider,  imjiossible  (Hewitt).  Any 
direct  treatment,  consequently,  can  seldom  be  practised, 
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the  principal  iiiclicatiou  being  to  prevent  the  occur- 
rence of  enceplialitis  or  meningitis,  the  remote  eflects 
being  acute  or  chronic  abscess. 

Liacevafion  of  tlie  brain  may  occur  in  the 
same  cUvss  of  cases  that  cause  contusion,  and  I  have 
frequently  seen  the  tirst  form  of  contusion  accom- 
panied by  laceration.  It  may  also  occur  from  direct 
violence  with  depressed  fracture  or  foreign  body,  and 
may  be  attended  with,  in  some  of  these  cases,  escape 
and  loss  of  brain  substance.  A  considerable  quantity 
has  been  thus  lost  and  yet  recovery  known  to  follow. 

The  sjjmptoms  of  these  accidents,  in  addition  to 
those  of  concussion  or  compression,  will  depend  on 
the  particular  part  of  the  brain  injm-ed,  and  probably 
vary  according  to  the  time  the  patient  may  survive. 

Other  wounds  of  the  brain,  of  the  varieties  met 
in  other  regions  of  the  body,  ai-e  described,  and 
I'ange  from  tlie  slightest  puncture  to  considerable 
laceration  and  destruction,  but  they  need  no  detailed 
de.scription ;  and  the  old  maxim  that  no  injuries  are 
too  grave  to  be  despaired  of  or  too  slight  to  be 
despised,  is  found  to  have  as  much  force  now  as 
when  it  was  uttered.  There  is  now  no  reason  to 
doubt  the  authenticity  of  Harlowe's  celebrated  case, 
where  a  crowbar  passed  through  the  side  of  the 
middle  fossa  of  the  cranium  from  below  and  emerged 
close  to  tlie  vertex,  the  patient  recovering  with  im- 
pairment of  intellect,  and  living  for  twelve  years  after. 

Compression. — Compression  from  inHammation 
having  been  described,  it  is  well  now  to  treat  of 
the  condition  in  general,  witli  its  causes  and  its 
difFercntial  diagnosis,  and  to  suggest  tlie  treatnuMit 
suitable  to  the  various  cases.  Compnvssion  may  arise 
from  either  injury  or  disease,  and  its  causes  may  be 
thus  ennmerated  : 

Tr<(n,iiudi.c  canse.t. — Depressed  fracture,  pus,  serum 
or  lymph,  foreign  body,  ett'used  blood. 
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Tumours,  including  sj'philoma,  carciiiouia,  sai-coma, 
glioma,  scrofulonia,  osteoma,  angioma,  psammoma. 

Symptoms. — When  compression  is  the  result  of 
injury,  as  when  it  accompanies  depressed  fracture,  the 
symptoms  at  first  are  necessarily  mingled  with  those  of 
concussion.  The  extent  of  the  fracture  affords,  to 
some  extent,  a  measure  of  the  amount  of  violence 
used,  and  of  the  shake  to  the  brain  which  must  have 
resulted;  but,  as  I  have  already  said,  it  will  not  be 
imtil  the  signs  of  concussion  pass  away,  that  those 
of  uncomplicated  compression  will  be  recognised. 
Sometimes,  even  then,  a  difficulty  of  diagnosis  will 
reaiain,  for,  in  the  reactionary  stage  of  concussion, 
symptoms  may  arise  which  it  is  difficult,  if  not  im- 
po.ssible,  to  distinguish  from  those  of  compression. 
Amongst  the  most  univei-sally  acknowledged  signs 
are  :  Complete  insensibility  (coma) ;  full,  slow,  and 
laV)0uring  pulse  ;  stertorous  breathing,  and  in  the 
worst  cases  whiffing  respiration,  with  puffing  of  the 
cheeks.  The  skin  will  be  warm  and  sometimes 
flushed ;  the  pupils,  or  one  pupil,  usually  dilated  and 
insensible  to  light;  nausea  or  vomiting  absent;  bladder 
and  sphincter  paralysed ;  and  primary  hemiplegia 
more  or  less  mai-ked. 

The  symptoms  of  the  two  states  in  parallel  columns 
are  quoted  here  from  Agnew,  with  slight  modifications. 
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Unconsciousness  is  incomplete; 
patient  can  be  made  to  an- 
swer, though  it  may  be 
brieiiy,  and  in  simple  words. 

Special  senses,  though  greatly 
blunted,  are  not  abolished. 

Power  of  movement  not  de- 
stroyed ;  if  the  ijosition  of 
a  limb  be  changed  the  pa- 
tient will  resist  or  bring  it 
immodiatoly  into  the  origi- 
nal position. 
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Complete  unconscioiisness ; 
may  scream  into  patient's 
ear  at  the  top  of  the  voice, 
but  will  receive  no  answer. 

Special  senses  entirely  sus- 
pended. 

Complete  or  partial  paralysis  ; 
iu  most  cases  hemiplegia. 
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Concussion. 

Eespii'ation  is  quiet  andfeeble. 

Pulse  feeble,  frequent,  and 
iutevinittent. 

The  stomach  sickens  and  re- 
jects its  contents. 

The  fa?ces  may  be  discharged 
incontinently,  as  may  also 
the  urine,  though  not 
usuall3^ 

Deglutition  little  impaired. 

Pupils  variable,  though  gen- 
erally contracted ;  the  eye- 
lids somewhat  open. 

Temperature  of  the  body  less 
than  natural. 


Compression . 

Respiration  full  and  noisy. 

Pulse  full  ands'ow,  and  some- 
times labouring. 

The  stomach  is  insensible  to 
any  impression;  no  nausea 
or  vomiting. 

Bowels  are  torpid,  and  the 
bladder  incapable  of  empt}'- 
ing  itself,  though  the  urine 
may  escape  by  overflow. 

Deglutition  difficult  or  im- 
possible. 

Pupils  variable,  though  gen- 
erally much  dilated,  and 
the  eyelids  closed. 

Temperature  almost  natui'al, 
a  little  below  the  normal 
standard. 


"  No  surgeon,  liowever,  will  have  been  long  engaged 
in  licspital  practice  before  he  discovers  that  these  sharp 
differential  distinctions  are  subject  to  great  variations 
and  modifications.  Notwithstanding  these  irregu- 
larities, however,  there  remains  a  large  number  of 
cases  in  which  the  time-honoured  distinctions  hold 
good,  and  possess,  therefore,  a  practical  value," 

It  must  also  be  borne  in  mind  that  the  word  com- 
pression comprehends  every  variety  of  brain  pressure, 
from  that  produced  by  a  spicule  of  bone  to  that  of  a 
large  abscess  or  malignant  growth.  Some  of  its 
causes  may  be  com|)lications  of  concussion,  for  ex- 
ample, contusion,  laceration,  and  ruptured  blood- 
vessels, which  have  been  enumerated  as  such.  But 
as  compression  is  the  more  chronic  state,  and  is  that 
in  which,  whilst  surgical  interfei-ence  may  be  necc^ssary, 
more  time  is  availaljle  for  consideration,  it  is  well  to 
dwell  on  the  various  conditions  which  may  co-exist,  or 
whicli  may  succ(;ssi  vely  prcjsciit  themselves,  with  a 
view  to  diagnosis  and  treatment. 

Thus,  compression  is  an  extremely  com[>le.x  state 
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and  its  symptoms,  prognosis,  and  treatment  differ  so 
widely  in  cases  at  the  two  extremes,  that,  in  my 
opinion,  a  furtlier  division  of  tlie  term  is  gi'eatly  to  be 
desired.  Tliose  cases,  for  example,  which  arise  from 
a  spicule  of  bone,  a  small  foreign  body,  a  localised 


sion  may  disappear  after  a  certain  period,  sometimes 
spontaneously,  sometimes  following  on  treatment ;  but 
in  other  cases  they  persist,  and  a  fatal  termination 
may  result,  without  any  indication  for  operative  in- 
terference. 

DifTereiitintion  of  tlic  varieties  of  com- 
pression.— As  has  been  seen,  the  causes  of  com- 
pression vary,  and  it  is  important  to  differentiate 
these.  If  the  symptoms  of  compression  exist  from 
the  beginning,  liowever  those  symptoms  may  be 
obscured  by  the  signs  of  concussion,  it  may  be  sus- 
pected that  depressed  fracture,  foreign  body,  or  some 
serious  brain  lesion  exists,  and  if   the  history  of 
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the  case,  or  the  apparent  cause  of  the  condition,  such 
as  a  fall  on  the  head,  be  accomj^auied  by  the  signs  of 
compression,  we  are  safe  in  assuming  the  presence  of 
a  depressed  fracture  or  a  foreign  body ;  whilst  if  tlie 
signs  of  concussion  disappear,  and  those  of  compression 
gradually  supervene,  after  the  lapse  of  a  period  from 
one  to  forty-eight  hours  after  the  injury,  extravasated 
blood  is  probably  the  cause.  Such  cases  as  the 
following  are  not  uncommon,  and  they  may  some- 
times involve  the  surgeon  in  unmerited  blame  : 

A  man  is  thi'own  from  a  vehicle  on  his  head  and  i.^  bi'ought 
to  the  nearest  surgerj-  or  hospital  in  a  state  of  concussion.  He 
recovers  more  or  less  quiclcly,  and  insists  on  proceeding  home- 
wards, contrary  to  the  urgent  advice  of  the  surgeon.  Perhaps 
he  hastens  reaction  by  taking  stimulants,  and  in  some 
hours  afterwards  he  becomes  drowsy,  stupid,  and  falls  fr'om 
his  seat.  Complete  insensibility  and  aU  the  other  signs  of 
compression  supervene,  and  death  closes  the  scene.  What  is 
the  explanation  ?  The  middle  meningeal  or  other  vessel  had 
been  ruptured  at  the  time  of  the  accident,  and  during  the 
collapse  statf!  of  concussion,  when  the  heart's  action  was  more 
or  less  in  abeyance,  a  clot  formed  at  the  seat  of  injur}',  which 
stemmed  the  tide  of  extravasation.  But  with  the  establish- 
ment of  reaction  (perhaps  too  vigorous)  the  clot  had  been 
swept  away,  and  the  cerebral  haemorrhage  proceeded  un- 
checked, either  between  the  bone  and  dura  mater,  or  upon  the 
surface,  or  within  the  substance  of  the  brain  itself,  and  that 
hsemorrhago  produced  the  fatal  coma. 

Compression  by  serum  or  lymph  may  be  suspected 
if  the  symptoms  arise  in  the  early  stages  of  encephalitis 
or  meningitis,  and  in  these  cases  it  is  fortunate  that 
diagnosis  is  not  so  important,  as  there  can  be  no 
surgical  interference,  and  a  reliance  on  the  general 
remedies  can  alone  be  inculcated. 

At  a  later  period,  when  inflammation,  in  whatever 
structure  it  may  originate,  lias  produced  suppuration, 
a  condition  whicli  is  indicated  by  rigors,  by  the 
presence  of  Pott's  puffy  tumour  (an  appearance  so 
rare  that  many  cxpei  ieiiced  surgeons  have  never  seen 
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it),  or  by  the  state  of  the  bone  if  it  be  bare,  the 
existence  of  the  effased  pus  may  be  diagnosed,  and  its 
probable  position  should  be  considered.  It  may 
have  been  formed  between  the  skull-cap  and  the 
dura  matei',  as  when  the  puffy  tumour  is  present,  or 
where  the  bone  is  manifestly  dead  ;  or  it  may  be 
dill'used  upon  the  surface  of  the  brain,  or  circumscribed 
between  adherent  membranes,  or  in  the  subarachnoid 
spaces,  or  in  the  braiir  substance  itself. 

Our  knowledge  of  the  modern  topographical 
anatomy  of  the  brain  may  lead  us  in  doubtful  cases 
to  suspect  a  pressure  limited  to  a  particular  spot.  In 
such  cases  operations  may  be  attempted  with  hope,  as 
they  have  l)een  performed  with  success. 

It  must  be  remembei-ed  that  compression  may 
exist  to  a  considerable  extent,  especially  when  slowly 
induced  by  the  gradual  formation  of  matter,  or  the 
slow  growth  of  a  tumour,  and  that,  nevertheless,  few 
of  the  symptoms  described  as  belonging  to  comjoression 
will  be  manifested,  or  they  only  mark  the  termination 
of  the  case.  On  the  other  hand,  it  may  occur  that 
though  all  the  symptoms  are  present,  a  post-mortem 
examination  gives  very  negative  proof  of  the  existence 
of  any  appreciable  compressing  cause. 

It  is  in  cases  wliere  coma  is  not  so  marked  or  per- 
sistent, where  limited  primary  spasms  or  paralyses  are 
present,  Avhere  aphasia,  or  the  implication  of  certain 
groups  of  muscles  point  to  an  irritation,  such  as  that 
which  a  localised  compression  may  produce,  that 
operative  interference  is  mo.st  hopeful,  and,  although 
these  symptoms  may  be  almost  altogether  absent,  yet 
the  existence  of  an  obvious  cause,  such  as  in  punc- 
tured fracture,  or  foreign  body,  will  at  once  suggest 
operation,  and  encourage  hope  of  success. 

With  regard  to  peripheral  iiidicntions  of 
eentric  lesions,  it  is  desirable  to  direct  atten- 
tion to  the  great  difficulty  of  recognising  these  in  many 
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cases;  but  this  dilficulty  may  often  be  met  by  a  due 
consideration  of  the  locality  of  the  injury,  and  its 
anatomical  relations.  Thus,  for  example,  fissure  of  the 
petrous  bone  is  almost  with  certaint}-  indicated  by 
what  have  been  called  the  triad  of  symptoms,  namely, 
bleed mg  from-  the  ear,  deafness,  and  Bell's  paralysis. 
If  unconsciousness  from  any  cause  be  present,  only 
one  of  these  can  be  recognised  M'ith  certainty. 

Again,  if  the  patient  be  conscious,  the  diagnosis  of 
hemiplegia  is  attended  with  no  difficulty,  and  spasm 
or  paralysis  of  any  groups  of  muscles  functionally 
associated,  can  be  easily  ascertained ;  but  if  he  be 
comatose,  it  requires  both  experience  and  care  to 
recognise  their  presence.  Slight  facial  palsy  is,  under 
any  circumstances,  difficult  to  detect ;  but  if  it  be 
pronounced,  the  whiffing  respiration,  the  passive  aliB 
nasi,  the  twisted  mouth,  or  the  permanently  open  eye, 
may  prove  its  existence  even  in  insensibility.  This 
condition  is  still  furtlier  obscured  if  symmetrical  or  if 
a  bi-lateral  lesion,  differing  in  intensity  in  the  two 
hemispheres,  affect  the  opposite  nerves  to  a  different 
extent.  The  presence  of  hemiplegia  affecting  the 
limbs  in  such  a  case  is  also  difficult  to  ascertain.  If 
the  paralysed  arm  or  leg  be  raised  and  allowed  to  drop, 
it  falls  with  a  deadness  that  may,  as  compared  with 
that  of  tlie  opposite  side,  be  recognised  by  the  ex- 
perienced surgeon.  But,  on  the  other  hand,  this  may 
not  be  so,  and  it  may  require  close  and  continuous 
observation  to  satisfy  the  surgeon  tliat  movements 
take  place  occasionally  on  one  side,  and  that  the  limbs 
of  tlie  opposite  side  remain  persistently  motionles.s. 

Palliolo^^icnl  condif  ions  found  nfter  donth 
from  Ik'skI  iiijiirics. — Th(^  most  usual  arc  (1)  bone 
disca.se  with  necrosis  or  ost(;o-plil(;bitis  and  remote 
evidences  of  pyrcniia,  or  with  secondaiy  inti'acranial 
mischief  ;  (2)  araclmitis,  localisi;d  or  extensive,  with 
.serum,  lymph,  or  pus  in  the  cavity  of  the  arachnoid  ; 
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(3)  inflammation  with  lymph  or  pui-iform  fluid  in  tlie 
subarachnoid  spaces  ;  (4)  inflammation  of  the  brain 
substance  itself,  with  or  without  suppvn'ation. 

Although  it  is  not  always  possible  during  life  to 
differentiate  these  conditions,  there  are  certain  sjonp- 
toins  which  ajipear  more  prominent  when  one  or  other 
of  tliem  predominates.  Thus,  if  the  bone  injury  lead  to 
jiya^mia,  in  addition  to  the  local  signs,  the  occurrence 
of  repeated  rigors  is  much  insisted  on  by  Hutchinson 
as  a  patliognomic  sign.  Wlien  secondary  hemiplegia 
occurs,  accompanied  by  lise  of  tempeiature,  quick 
pulse,  headache,  delirium,  intolerance  of  light  and 
sound,  restlessness  and  sleeplessness,  and  other  signs 
of  meningitis,  the  same  authority  believes  that  the 
arachnoid  is  especially  the  seat  of  the  disease.  In- 
flammation of  the  subarachnoid  spaces,  with  ]iurulent 
e.vudation,  he  considers  follows  injuries  of  the  base, 
especially  where  nerve  trunks  are  involved  close  to 
their  cerebral  origin,  and  this  condition  is  indicated 
by  gradual  advance  of  symptoms,  hemiplegia  being 
absent.  Dilatation  and  fixation  of  the  pupil  or 
pupils,  accom[)anied  by  external  strabisnuis,  indicate 
implication  of  the  third  pair  of  nerves,  while-  if  the 
tongue  be  thickly  coated,  the  fifth  pair  is  involved ; 
and  if  there  be  a  tendency  to  pneumonia,  most 
probably  functional  lesion  of  the  pneuniogastrio 
has  occurred.  Inflammation  of  the  brain  substance 
occurs  primarily  as  the  result  of  injuries  to  its 
substance,  and  secondarily  by  extension  from  its 
membranes. 

£uce|>lialitis  and  iiiciiiiig:itis. — When  inlra- 
cranial  inflammation  supervenes,  as  either  the  result  oi 
concussion,  or  from  direct  injury  of  the  brain  or  mem- 
branes, as  in  contusion,  laceration,  or  fractured  base, 
it  is  not  always  possible  to  say  how  far  the  symptoms 
are  those  of  meningitis  or  encephalitis,  and  at  an  early 
period  the  importance  of  a  diilerential  diagnosis  is  not 
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very  great,  the  treatment  being  the  same  for  both  con- 
ditions. Later,  when  cerebral  abscess,  or  localised 
meningeal  suppuration  may  be  present,  the  indica- 
tions for  interference  will  be  much  the  same  in  both 
cases,  and  even  when  abscess  accompanies  or  follows 
diseased  bone  where  it  might  be  reasonably  expected  to 
occupy  a  superficial  position,  such  as  between  the 
bone  and  dura  mater,  it  is  not  unfrequently  found  in 
the  brain  substance  itself. 

The  general  treatment  for  encephalitis  and  menin- 
gitis has  already  been  described  under  the  head  of 
traumatic  intracranial  inflammation.  Post-mortem 
appearances  in  such  a  case  vary  very  much.  If  the 
dura  mater  be  alone  affected,  consequent  on  traumatic 
osteitis  or  its  sequela3,  thickening  and  increased  vas- 
cularity, or  even  localised  sloughing  of  the  membrane 
may  be  found,  as  in  pei-iostitis  elsewhere.  If  the 
arachnoid  be  involved,  the  inflammation  is  usually  dif- 
fuse, and  may  extend  over  both  hemispheres,  and  the 
cavity  of  the  membrane  may  contain  lymph  or 
puriform  exudations  of  a  yellowisli-green  colour. 
This  condition  may  be  complicated  by  tlie  existence 
of  fibrinous  masses  or  pseudo-cysts,  the  result  of 
preceding  exti-avasation  of  blood.  When  the  pia 
mater  is  affected,  there  may  be  extensive  puriform 
effusion  with  great  congestion  of  the  vessels.  Some- 
times the  matter  in  the  subaraclmoid  spaces  seems 
to  gravitate  downwards  along  the  larger  vessels  to- 
wards the  base  of  the  lirain,  or  the  medulla  oblongata. 
Encephalitis  may  follow  meningitis,  or  it  may  be 
primary,  and  may  affect  the  cortical  or  medullary 
structures,  or  botli.  The  grey  substance  may  be 
softened,  and  be  of  a  dark  leaden  hue.  The  white 
substance  resists  the  softening  and  disintegrating 
process  to  a  greater  extent  than  the  grey  matter,  except 
as  the  result  of  a  direct  injury. 

Ccrchi-nl  :ihsccs«i  may  bo  described  as  of  two 
B  B— 21 
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kinds,  acute  and  chronic ;  the  first  variety  follow- 
ing immediately  on  encephalitis,  and  the  second 
manifesting  itself  at  a  considerable  period  after  the 
receipt  of  the  injury,  and  with  few  symi^toms  of 
antecedent  inflammation. 

If,  in  the  course  of  a  case  of  encephalitis,  a  well- 
marked  rigor  occurs,  and  symptoms  of  iiritation  of,  or 
pressure  upon,  one  or  more  of  the  motor  ai'eas  exhibit 
themselves,  or  at  a  more  remote  period  similar 
symptoms  are  recognised,  the  presence  of  cerebral 
abscess  may  be  suspected.  The  existence  of  optic 
neuritis,  too,  may  lend  an  additional  aid  to  the 
diagnosis. 

Injuries  to  the  Cranial  Nerves. 

First  pair.— -The  olfactory  nerves  can  scarcely  be 
materially  injured,  except  in  fractures  of  the  base,  and 
here  the  nerve  injury  is  of  little  importance.  Loss 
of  smell  has  occasionally  followed  injuries  of  the 
vault,  possibly  from  contusion  of  the  nerve  or  adjacent 
portion  of  the  brain. 

The  second  pair  may  be  torn  across,  or  contused, 
or  pressed  on  by  broken  bone  or  exti'avasated  blood, 
and  loss  of  sight,  more  or  less  complete,  is  the 
immediate  result.  This  may  be  permanent,  or  recovery 
may  follow  when  the  nerve  lesion  is  produced  by 
contusion  or  extravasated  blood. 

Third  pair. — These  nerves  are  very  frequently 
affected  in  injuries  of  the  head,  and  the  symptoms 
vary  with  the  amount  of  injury  ;  thus,  irritation  may 
produce  spasm,  as  indicated  by  contracted  pupil, 
internal  strabismus,  and  i)artial  lagoplithalmos,  while 
complete  paralysis  of  the  nerve  is  shown  by  the  oppo- 
site set  of  symptoms. 

Foiirlii  pair. — No  special  lesion  of  this  pair  has 
been  noticed,  oi',  at  least,  no  symptoms  described  in 
reference  to  it. 
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Fifth  pair. — It  lias  been  mentioned  tliat  a  thick 
wliite  coating  of  the  tongue,  quickly  following  on 
cranial  injury,  probably  depends  on  some  structural  or 
functional  disturbance  affecting  this  nerve.  If  this  be 
associated  with  want  of  sensation,  including  not  oidy 
the  tongue,  but  the  side  of  the  face  and  conjunctiva, 
the  diagnosis  of  injury  of  the  trifacial  is  moi'e  certain. 
At  a  more  remote  period  opacity  or  ulceration  of  the 
cornea  has  been  known  to  occur.  The  paralysis  of  the 
fifth  may  be  temporary  or  permanent,  according  to  the 
cause. 

Sixth  pail*. — Paralysis  of  this  nerve  is  likely  to 
occur  in  fracture  of  the  base ;  internal  strabismus  will 
indicate  the  injury. 

Seventh  pair. — The  portio  dura  and  auditory 
may  be  injured  together,  as  manifested  by  deafness  and 
facial  palsy,  or  either  separately  may  be  involved, 
as  shown  by  the  single  group  of  symptoms  belonging 
thereto. 

Eig^hth  pair. — From  their  position  they  are  not 
likely  to  be  aflected,  except  in  fractures  of  or  exti'ava- 
sations  about  the  base.  Diiliculty  in  swallowing  will 
point  to  the  involving  of  these  nerves,  whilst,  as  has 
been  mentioned,  unusual  tendency  to  pneumonic  com- 
plication will  strengthen  the  diagnosis. 

The  ninth  pair  of  nerves  will  be  probably  impli- 
cated in  the  same  class  of  lesion,  and  be  indicated  by 
paralysis  of  the  tongue. 

Hernia  CEREnnr. 

When  a  portion  of  the  cranial  vault  is  removed  by 
injuiy  or  by  operation,  and  an  aperture  thereby  made 
in  the  dura  mater,  a  fungous  mass  may  gradually  pro- 
trude, to  wliich  the  name  hernia  or  fungus  cerebri  has 
been  assigiK^l. 

.True  hernia  cerebri,  an  outgrowth  from  the;  brain 
itself,  forms  a  more  or  less  muslirooni-sliajjod  tunu)ur, 
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attached  by  a  pediclesituated  at  the  opening  in  the  skull, 
and  presenting  an  expanded  portion  which  projects 
above  and  around  the  orifice.  True  brain  substance 
has  been  found  in  this,  also  blood  and  granulation  tis- 
sue ;  but,  nevertheless,  it  has  not  been  fully  explained 
liow  such  a  protrusion  occurs,  and  how  it  develops 
so  rapidly.  Probably  it  may  arise  from  hyperismia  ex- 
tending in  the  direction  of  least  resistance,  leading  to  a 
projection  of  brain  substance  and  inflammatory  pi'o- 
ducts,  associated  with  irregular  vascularity  and  fluid 
accumulations  in  the  substance  of  the  contiguous 
brain.  This  form  of  protrusion  may  be  vascular  and 
pulsatile,  firm  or  soft,  and  sloughing  of  the  surface 
may  occur  synchronously  with  the  gi-owth.  It  is  a 
very  fatal  complication,  about  seventy  per  cent,  of 
the  cases  dying  (Nancrede). 

As  hernia  cerebri  seems  to  arise  from  irritation, 
and  from  want  of  the  natural  pressure  of  the  bone, 
the  rational  treatment  is  the  removal  of  all  the  causes 
of  that  irritation,  and  the  use  of  compresses  of  lint  or 
cotton,  antiseptically  prepared,  and  strict  attention 
to  cleanliness. 

Terniiiiatioiis  of  ingtiries  of  llic  head. — 
(1)  Recovery,  which  may  be  partial  or  complete  ;  (2) 
death,  immediate  or  subsequently,  from  the  remote 
efi'ects. 

There  is  scarcely  any  injury  of  the  skull,  as  lias 
been  already  remarked,  from  which  complete  recovery 
may  not  take  place  ;  but  in  a  number  of  cases,  larger, 
perhaps,  than  may  be  I'eported,  recovery,  with  some 
appreciable  morbid  conditions,  occurs. 

Thus,  immediately  or  at  a  remote  period,  the 
patient  may  suffer  from  insanity,  epilepsy,  diabetes, 
hemiplegia,  or  other  partial  paralysis,  or  from  im- 
pairment of  some  of  the  special  senses.  Even  with- 
out such  perceptible  lesions,  a  certain  delicacy  or  irrit-- 
abiiity  of  brain  may  result,  which  will  display  itself 
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by  alterations  of  temper,  especially  when  alcoholic 
drinks  have  been  taken,  or  wlien  the  intellect  has 
been  over  -  exercised,  or  the  emotions  abiiormally 
excited.  Many  of  the  complications  may  be  tlie 
remote  causes  of  death.  When  a  fatal  termination 
occurs  immediately  it  is  probably  due  to  severe  con- 
cussion, contusion,  or  laceration  of  brain,  or  to  com- 
pi-ession  from  extravasation  of  blood.  But  if  death 
occur  later  on,  inllammation,  with  its  products,  will  be 
responsible.  If  recovery  from  the  accident  and  from 
its  immediate  consequences  occur,  epilepsy  or  diabetes 
may  destroy  life  after  the  lapse  of  some  months  or 
years,  injuries  of  the  occipital  region  being  most 
frequently  the  causes  of  the  latter. 

Trephixing. 

The  oporntioii  of  trepliinin  which  is 
meant  to  include  all  kinds  of  intei-ference  with  the 
bone,  whether  with  the  trephine,  Hey's  saw,  the 
forceps,  or  the  elevator,  may  be  required  in  the  follow- 
ing cases  :  (a)  Compound  depressed  fi-acture,  when 
the  amount  of  depression  exceeds  the  thickness  of  the 
bone  ;  in  other  words,  where  a  probe  can  be  slipped 
in  on  the  sui'face  of  the  displaced  fragment  be- 
neath the  undepressed  surrounding  margin  (Hewitt). 
There  is  one  exception  to  this  rule.  In  children 
the  bone  is  i-arely  extensively  splintered,  the  dura 
mater  is  more  pliant,  and  tlie  brain  is  more 
tolerant  of  pressure,  and,  tlierefore,  in  these  cases 
trepliining  may  bo  delayed  till  symptoms  ap|iear. 
{h)  In  punctured  fractui'e;  (c)  in  simple  depressed 
fracture,  with  grave  .symptoms  persistent;  (f/)  Avlien 
a  foi-eign  body  is  present ;  («)  wlien  dead  bone  exists 
a.s  the  result  of  injury,  with  denudation  of  mem- 
branes or  osteo-myelitis ;  (/)  wlien  blood  clot  occurs 
lictween  the  bone  and  dura  mater,  if  diagnosed  and 
accessible  ;        when  intracranial,  circumscribed,  and 
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localised  suppuration  is  detected,  with  symptoms  of 
compression  or  irritation ;  (A)  remotely,  in  point  of 
time,  if  persistent  epilepsy,  or  insanity,  or  localised 
incurable  headache  follow,  as  the  I'esult  of  depressed 
or  punctured  injury,  or  if  the  symptoms  point  to  a 
limited  and  removable  source  of  irritation  ;  (i)  pond 
and  gutter  fractures,  if  comjDound,  hold  the  same 
jiosition  as  compound  depressed  fracture,  and,  if  they 
be  simple,  operation  may  still  be  necessaiy. 

The  contra-iiKlJcations  to  operation  are, 
first,  very  profound  coma  or  other  symptoms,  which 
may  indicate  that  the  cause  of  the  condition  is  ex- 
treme extravasation  of  blood  into  or  on  the  surface  of 
tlie  brain,  or  fracture  of  the  base  of  the  skull. 
Secondly,  the  situation  of  the  injury,  as  that  of  the 
orbits,  or  of  the  roof  of  the  nose,  though  in  these 
cases  the  removal  of  a  foreign  body  or  of  loose  frag- 
ments of  bone  would  not  be  conti-a-indicated.  Th  irdly, 
trephining  over  the  sutures  is  inadvisable,  in  con- 
sequence of  the  firm  attachment  of  the  dura  mater  in 
these  situations  to  the  bone  ;  but  this  may  be  dis- 
regarded if  the  indications  for  the  operation  be  im- 
perative. Fourthly,  tre])hining  over  the  venous 
sinuses  or  course  of  the  meningeal  arteries  is  to  be 
avoided,  if  possible.  Fiftldy,  the  presence  of  motor 
indications,  as  spasm  or  paralysis  on  both  sides  of  the 
body,  pointing  to  lesions  of  the  two  hemispheres,  also 
contra-indicates  operation.  And,  sixthly,  trej^liining  in 
a  case  of  any  injury  of  the  cranium  with  insensibility  is 
not  to  be  contemplated  until  the  other  great  cavities 
have  been  thorouglily  examined,  and  the  presence  of 
lethal  lesions  in  tliem  negatived. 

From  many  observations  I  have  made,  and  from 
the  study  of  collected  cases  in  which  epilepsy,  insanity, 
dementia,  and  other  mental  troubles  have  followed 
upon  unrelieved  depressed  fractures,  1  believe  that,  if 
cases  of  dejiressed  fracture  of  the  skull  left  to  nature 
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could  be  subsequently  traced,  they  would  afford  a 
powerful  argument  for  primary  trephining ;  and  it 
must  be  borne  iai  mind  also  that  tliis  operation  in 
compound  depressed  fracture  can  scarcely  add  to  the 
risks  of  osteo-phlebitis,  which  the  procedure  has  been 
credited  with  producing.  A  more  important  plea  for 
the  safety  of  the  operation  is  afforded  by  the  results 
in  surgery  of  modern  antisepticism  carried  out  with 
rigorous  precautions.  The  dangers  of  septictemia 
from  operative  interference  are  minimised,  and  in  any 
case,  where  it  seems  necessaiy,  the  operation  may  be 
thus  performed  witliout  running  the  risk  of  being 
held  accountable  for  any  subsequent  want  of  success. 

Cerebral  topography  in  relation  to  sur- 
gical injuries. — Without  dwelling  on  the  vexed 
question  of  localised  cerebral  functions,  there  is  no 
doubt  that  there  exists  a  connection  between  certain 
areas  of  the  bi'ain,  motor  centres,  and  certain  ]jeripheral 
regions,  sufficient  to  aflford  in  many  cases  an  indication 
of  localised  brain  lesion.  To  give  j^ractical  effect  to 
the  conclusions  which  these  views  point  to  it  is  neces- 
sary first  to  be  acquainted  with  these  centres. 

Motor  centres  of  the  cortex.— The  following 
description  from  Treves'  "  Surgical  Apj)lied  Anatomy  " 
briefly  indicates  these  centres,  according  to  the  views  of 
the  three  highest  authorities. 

"  According  to  Charcot,  (1)  centre  for  movements 
of  the  tongue  at  the  posterior  end  of  the  third  frontal 
convolution  and  contiguous  part  of  the  ascending 
frontal  convolution ;  (2)  movements  of  lower  part  of 
face  at  the  lower  end  of  the  two  ascending  con- 
vulutions  ;  (3)  centre  for  fore-arm  and  hand  on  the 
middle  third  of  the  ascending  frontal  convolution ; 
(4)  centre  for  movements  of  the  lowc^r  limb  on  the 
upper  third  of  the  ascending  frontal  convolution 
and  upper  two-thirds  of  tlio  ascending  parietal  con- 
volution.   According  to  Ililziy,  (1)  motor  centre  for 
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upper  limb  at  upper  part  of  ascending  frontal  con- 
volution ;  (2)  motor  centre  for  lower  limb  on  ascending 
frontal  convolution,  just  below  preceding  centre ;  (3) 
motor  centre  for  facial  muscles  at  middle  part  of 
ascending  frontal  convolution  \  (4)  centre  for  muscles 
of  mouth,  tongue,  and  jaws  at  inferior  part  of  ascending 
frontal  convolution.    According  to  Ferrier,  (1)  centre 


rig.  88. — 'Diagram  to  show  the  Relation  of  the  chief  Craiiinl  Sutures 
to  the  Siu-face. 

for  rotation  movements  of  head  and  neck  at  posterior 
end  of  first  frontal  convolution  ;  (2)  centre  for  muscles 
of  face  at  posterior  end  of  second  frontal  convolution  ; 
(3)  centre  for  articulate  language  on  posterior  part  of 
thii'd  frontal  convolution ;  (4)  centre  for  upper 
limb  at  upper  end  of  ascending  frontal  convolution  ; 
(5)  centre  for  lower  limb  on  upper  two-thirds  of 
ascending  parietal  convolution  and  i)art  of  superior 
parietal  lobule." 

To  make  this  cerebral  localisation  useful  to  the 
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surgeon  it  is  necessary  to  give  the  guiding  points  of 
the  head,  which  indicate  the  exact  positions  of  the 
iissures,  convohitions,  and  motor  centres  alluded  to  in 
the  preceding  quotation. 

Relations  of  the  brain  to  the  skull  (Treves). — ■ 
"The  lower  level  of  the  brain  in  front  corresponds 
to  a  line  drawn  across  the  forehead  just  above  the 


Fig.  8!).— T)i,i,eTnm  to  sliow  the  Eelatinn  of  tho  Main  Fissures  to  the 
Surface  of  tiie  Skull.    (Fi-om  Treves'  "  Surgical  Applied  Anatomy.") 


eyebrows.  At  the  side  of  the  head  it  corresponds 
ap])roxiniately  to  a  line  drawn  fi-om  a  point  half  an 
inch  aljove  tlie  external  angular  process  of  the  frontal 
to  the  upper  part  of  the  external  auditory  meatus. 
A  line  drawn  from  this  latter  spot  to  tlie  occi|iital 
protul)erance  corresponds  to  tlu;  lower  level  of  tho 
pos*;erior  lobe,  while  lielow  that  line  will  lie  tho 
cere})ellum.  The  commencemcuit  of  the  Sylvian 
fissure  corresponds  to  the  pterion.  Its  ascending 
limb  is  parallel  to,  and    iiinnedial-ely    behind,  the 
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coronal  suture.  Its  posterior  or  horizontal  limb  runs 
lj^jrq^h'arfl,s  a'C»j^^il»e^  upper  margin  pf  the  squamous 
suture.  The  external  parieto-occipital  fissure  is  a 
little  in  front  of  the  lambda.  The  fissure  of  Rolando 
is  some  way  behind  the  coronal  suture,  and  is  not 
quite  pai'allel  to  it,  being  a  little  less  than  two  inches 
behind  the  suture  above,  and  a  little  more  than  one 
inch  behind  it  below. 

The  temporo-sphenoidal  lobe  lies  below  a  line 
draAvn  horizontally  backwards  from  the  external 
angular  process.  To  find  Broca's  convolution  (the 
posterior  part  of  the  third  left  frontal  convolution), 
a  liorizontal  line  is  drawn  backwards  from  the 
external  angular  process  for  two  inches.  The  con- 
volution is  three-quarters  of  an  inch  above  the  end  of 
this  line.  The  upper  borders  of  the  optic  thalamus 
and  corpus  striatum  are  about  on  a  level  with  the 
top  of  the  pinna.  They,  are  situate  op])osite  the 
tempoi-al  region,  and  the  anterior  limit  of  the  corpus 
striatum  about  corresponds  to  the  pterioii."  {^See 
Fig.  89.) 
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MFmcc-CHIRURCICAL  SOCiEVf 

IX.    DISEASES  OF  THE  SPINE. 

HEuiiEUT  W.  Page. 

Spina  Eifida  * 

is  the  name  given  given  to  "  certain  congenital  mal- 
formations of  the  vertebral  canal,  with  protrusion 
of  some  of  its  contents  in  the  form  of  a  fluid 
tumour.  With  very  rare  exceptions,  the  malforma- 
tion affects  the  neural  arches  of  the  vertebrte,  and 
the  tumour  projects  posteriorly  ;  in  rare  cases,  how- 
ever, the  malformation  involves  the  bodies  of  the 
vertebrae,  the  tumour  in  such  cases  proti'uding  an- 
teriorly into  the  thorax,  abdomen,  or  pelvis  between, 
the  lateral  halves  of  the  bodies  affected."  The  bihd 
condition  of  the  neural  arch  is  essentially  due  to 
defective  development  of  that  part  of  the  mesoblast 
from  which  the  structures  closing  in  the  vertebral 
furrow  are  derived.  The  result  is  a  gap,  fissure,  or 
cleft  in  the  vertebral  arches,  whereby  the  spinal 
canal  at  the  affected  points  remains  open. 

The  commonest  site  of  the  defect  is  in  the  lumbo- 
sacral region,  but  it  may  rarely  be  found  in  the 
ujjper  cervical,  and  much  less  often  in  other  parts  of 
the  colunm.  The  cleft  may  vai'y  enoi-mously  in  size, 
and  involve  the  arch  of  one  vertebra  or  of  many. 
The  fluid  tumour  usually  occupies  the  middle  line, 
and  presents  eveiy  variety,  both  in  size  and  appear- 
ance. 

There  are  three  main  varieties  of  spina  bifida  :  (1) 
those  in  which  membranea  alone  protrude,  spinal 

*  Quotations  in  tliis  part  of  the  articlo  are  from  the  recent 
"  Report  of  thn  (loniinittcc  on  Spina  I'.ifida,"  (Uin.  8oc.  Trans., 
vol.  xviii.,  to  wliioli  the  render  must  refer  for  the  best  informa- 
tion on  the  Buliject. 
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meningocele;  (2)  those  in  which  "membranes,  to- 
[;ether  with  tlie  spinal  cord  and  its  appertaining 
nerves,  protrude,  iiieuingo-myelocele ;  "  and  (3)  those 
\\  here  there  is  "  protrusion  of  the  membranes,  togetlier 
with  the  spinal  cord,  the  central  canal  of  which  is 
dilated  so  as  to  form  the  sac  cavity,  the  inner  lining 
being  constituted  by  the  expanded  and  atrophied  sub- 
stance of  the  cord,  syrhigo-niyelocele."  The  second  is 
by  far  the  commonest,  the  last  is  the  rarest. 

Syiiiptoiiis. — Associated  very  often  with  the 
spina  bifida,  and  indicative  of  the  implication  of  nerve 
elements  in  the  tumour,  are  j^aralyses,  more  or  less, 
of  the  lower  limbs  or  sphincters,  some  degree  of  club 
foot,  talipes  equino-varus  being  the  most  frequent, 
with  perhaps  a  generally  stunted  appearance  of  the 
whole  limb,  which  may  be  cold  and  blueish.  There 
is  often  also  hydrocephalus,  and  pressure  on  the 
sacral  tumour  may  increase  the  distension  of  the 
head  and  cause  convulsions  or  other  gi-ave  disturb- 
ances. 

The  form  and  size  of  the  sac  vary  enormously.  It 
is  usually  about  the  size  of  a  Tangerine  orange  at  birth 
(Fig.  90).  "In  form  sessile,  somewhat  consti-icted  at 
the  base,  circular,  ovoid,  or  cordiform  in  outline,  these 
tumours  occasionally  present  a  slight  median  longi- 
tudinal furrow,  or  sometimes  a  more  localised  depres- 
sion at  or  near  the  summit,  the  so-called  umbilicus. 
The  latter  indicates  the  spot  at  which  the  spinal  cord 
meets  and  becomes  incorporated  with  the  posterior 
wall  of  the  sac;  but  whilst  its  presence  indicates 
that  the  tumour  is  a  meningo-myelocele,  its  absence 
cannot  be  held  to  show  the  contrary.  The  same  is 
true  of  a  median  furrow." 

The  coverings  of  the  sac  also  show  great  varieties. 
"  It  is  very  seldom  that  a  normal  cutaneous  covering 
exists  over  the  whole  jirotrusiou.  As  a  rule,  the  base 
alone  is  covered  with  normal  skin,  while  in  the  rest 
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o£  its  extent  the  covering  consists  of  a  tliin,  white, 
glistening  membrane-like  tissue.  In  some  specimens 
the  skin  ends  abruptly,  iii  others  it  merges  gradually 
into  the  membrane  noticed.  Moi"e  rarely,  however, 
the  cutaneous  covering  is  continuous  over  the  whole 
tumour."  The  cleft  most  often  involves  several  verte- 
bra?, "  most  usually  the  last 
lumbar  and  all  the  sacral." 
"The  actual  extent  of  the 
protrusion  forms  no  certain 
criterion  of  the  extent  of 
deficiency  in  the  neural 
arches." 

In  the  second  and 
commonest  variety  it  has 
been  mentioned  tliat  a  de- 
pression or  fu)Tow  indicates 
the  spot  where  the  cord 
meets  and  becomes  incor- 
porated with  the  jjosterior 
wall  of  the  sac.  "  The  level 
at  which  the  cord  crosses 
the  sac  is  variable  ;  as  a 
rule,  it  is  somewhat  above 
its  centre.  Occasionally, 
however,  the  cord,  as  it 
emerges  from  the  vertebi-al 

canal,  becomes  immediately  connected  with  the  roof 
of  the  sac  without  tlie  intervention  of  any  space." 
The  integrity  of  the  central  canal  of  the  cord  is  pre- 
served at  til  is  part,  where  there  is  an  absence  of  true 
skin.  "  Tlie  nerve  roots  which  traverse  the  sac  arise 
from  this  intramural  portion  of  tlie  central  nervous 
system.  .  .  .  Tlie  sac  wall  is  really  their  source,  and 
the  nerves  within  the  sac  arc  the  i)roper  anterior  and 
po.sterior  roots."  It  is  therefore  clear  that  the 
7ir,ural  furroin  does  not  remain  unclose<l   in  spina 
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bifida.  It  is  the  vertebral  furrow  which  is  at 
fault. 

Prog:nosis. —  The  genei-al  tendency  of  spina 
bifida  is  to  increase  in  size,  and  for  the  coverings  to 
become  thinner  and  thinner  until  they  burst ;  cerebro- 
spinal fluid  is  poured  out,  and  the  child  dies  from 
convulsions  or  meningitis.  In  the  smaller  tumours, 
however,  where  probably  the  cleft  is  small,  the 
coverings  are  of  skin  all  over,  and  there  is  simply 
a  meningocele,  spontaneous  recovery  is  by  no  means 
rare  ;  that  is  to  say,  the  fluid  gets  less,  the  walls 
shrivel  and  contract,  and  it  may  be  that  the  cleft  is 
closed. 

The  treatment  of  spina  bifida  has  always  been 
unsatisfactory,  and  interference  has  often  caused 
death.  Success  has  most  frequently  attended  the 
treatment  of  the  smaller  tumours,  which  haA^e  a 
tendency  to  spontaneous  cure,  and  it  is  a  question 
whether  in  all  such  cases  the  surgeon  will  not  do 
wisely  to  be  content  with  protecting  the  tumour  from 
injury,  and  continuously  apply  gentle  pressure  so  as 
to  prevent  increase  in  size.  It  is  difl'erent,  however, 
with  rapidly  increasing  tumours,  which  are  associated 
with  grave  nervous  symptoms.  Vai'ious  methods  of 
treatment  have  been  adopted,  such  as  repeated 
tapping,  excision  and  ligature,  and  injection  with 
simple  iodine,  but  none  of  these  can  be  recommended. 
We  have,  in  injection  of  Morton's  iodoglycerine 
solution  (iodine  gr.  x,  iodide  of  potassium  gr.  xxx, 
glycerine  3j)  a  method  of  setting  up  a  process  of  cure 
which  consists  in  gradual  slii'inking  of  the  tumour, 
and  which  closely  imitates  that  which  occurs  spon- 
taneously. "The  puncture  into  the  tumour  should 
be  made  at  one  side  of  the  base,  obliquely  through 
healthy  skin,  and  not  through  membranous  sac  wall. 
It  is  not  necessary  to  withdraw  any  of  the  fluid  con- 
tents of  the  tuMiour  before  injecting  the  solution." 
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A  drachm  is  a  suitable  quantity  in  the  majority  of 
cases,  and  the  injection  may  be  repeated  in  about 
a  fortnight. 

"  The  circumstances  which  con ti'a- indicate  the 
operation  are  advanced  marasmus,  great  and  increasing 
hydrocephahis  and  intercurrent  disease.  As  a  rule  it 
is  well  to  wait  until  the  child  is  at  least  two  months 
old  before  submitting  it  to  operation;  but  when  the 
sac  wall  is  threatening  to  burst  treatment  may  be 
carried  out  earlier." 

The  cure  of  the  spina  bifida  offers  no  prospect 
of  improvement  in  any  paralysis  or  talipes.  Occi- 
pital meningocele  hanging  low  down  may  be  mis- 
taken for  cervical  spina  bifida.  Spina  bifida  is  more 
common  in  females  than  in  males.  The  tumours  may 
rarely  be  multiloculai". 

Congenital  sacro-coccygcal  tnmoiirs. — 
The  neighbourhood  of  the  sacrum  and  coccyx  is  a 
favoiu-ite  site  for  certain  congenital  tumours.  Of 
these  may  be  named  some  poi-tion  of  a  foetus,  usually 
a  third  lower  limb  ;  tumours  containing  foetal  remains 
sucli  as  bone,  cartilage,  hair,  and  teeth,  deeply  seated, 
perhaps,  and  adherent  to  bone,  often  pendulous,  and 
presenting  great  variety  in  both  size  and  contents, 
sometimes  associated  with  and  liable  to  be  mistaken 
for  spina  bifida,  especially  when  situated  higher  up 
than  u.sual  and  in  the  middle  line  ;  congenital  cystic 
tumours,  single  or  many-chambered,  some  of  which 
may  at  one  time  have  been  connected  witli  a  sacral 
spina  bifida,  and  when  of  large  size  and  growing 
inwardly,  surromiding  the  rectum  and  other  pelvic 
organs  ;  congenital  solid  tumoui's,  filii-ous,  fibro-cellular, 
and  fatty,  whicii  niay  start  fi-om  tlie  front  of  the 
sacrum  or  coccyx,  attain  VMst  dimensions,  spread 
widely  in  the  pelvis,  and  surround  or  displace  all  the 
organs  contained  therein.  It  is  highly  piobable  that 
many  of  tiuise  congenital  tunioui-s  arise  in  coniujction 
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with  embryonic  structui-es,  remaining  in  parts  where 
the  tliree  blastodermic  layers  are  brought  into  close 
apposition  in  the  process  of  development,  as  it  is  in 
certain  canals  which  become  obsolete  in  mammalia, 
such  as  the  post-anal  gut,  which  occupies  the  site  of 
these  tei'atomata. 

Many  of  the  smaller  tumours  can  be  easil}''  re- 
moved ;  but  no  attempt  should  be  made  to  operate  on 
those  which  extend  deeply  into  the  pelvis  until  their 
connection  with  the  pelvic  viscera  has  been  as  far  as 
possible  determined. 

Pott's  Disease. 

Pott's  disease  of  the  spine,  often  spoken  of 
as  "  angular  curvature,"  a  strange  misnomer,  is  a 
disease  commonly  of  early  life,  which  consists  in 
inflammation    and    necrotic  de- 
struction or  caries  of  some,  usually 
the  anterior,  parts  of  the  vertebral 
bodies    and   intervertebral  discs, 
wliereby  the  natural  support  given 
by  these  structures  to  the  column 
is  lost,  and  the  spine  above  the 
seat  of   mischief   falls  forwards, 
and  a  projection  is  caused  in  the 
middle  line  of  the  back.    In  ex- 
Disease.  treme  cases,  such  as  that  shown  in 

the  accomi3anying  sketch  (Fig.  91), 
where  the  bodies  of  many  vertebrae  are  destroyed,  the 
angular  projection  is  very  great,  and  the  stature  of 
the  patient  is  diminished.  In  company  with  this 
bone  disease  there  is,  as  elsewhere,  the  formation  of 
an  abscess  which  may  present  itself  externally  in 
various  parts.  , 
Patlioloafy. — The  morbid  process  is  closely  allied 
to,  if  it  be  not  identical  with,  tliat  of  caries  of  other 
bones.     The  lower  dorsal  region  is  the  commonest 
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site  of  the  disease,  which  usually  begins  in  the 
anterior  part  of  one  or  more  bodies,  or  in  the  epi- 
physial portion  which  lies  next  to  the  intervertebral 
substances.  It  may  also  begin  in  the  intervertebral 
discs  themselves ;  but  wherever  its  precise  origin,  and 
whether  we  call  it  a  simple  caries  or  osteitis,  or  it  be 
of  a  distinctly  tuberculous  nature,  the  process  leads  to 
softening  and  crumbling  away  of  the  bone,  and  a 
collection  of  matter  is  formed  which  consists  of  broken- 
down  bone,  inflammatory  products,  and  pus,  and 
which  lies  in  front,  or  more  often  a  little  to  one  side 
of  the  fronts,  of  the  bodies.  The  position  of  the  abscess 
is  determined  by  the  seat  of  the  disease,  by  the  greater 
ease  with  which  pus  can  accumulate  in  front  than 
behind,  a  tendency,  moreover,  which  is  encouraged  by 
the  forward  bending  of  the  column.  By  gravitation 
the  pus  makes  its  way  downwards  along  the  front  of 
the  spine ;  the  abscess  assumes  a  pear  shape,  and 
according  to  the  .site  of  the  disease,  and  the  rate  of 
increase,  will  be  the  exact  point  at  which  it  ultimately 
appears.  It  may,  however,  remain  limited  to  tlie 
seat  of  disease,  and  should  the  destructive  process 
cease  it  may  then  dry  up,  and  undergo  the  same  kinds 
of  changes  as  occur  in  old  abscesses  elsewhere.  We 
shall  return  to  the  considei-ation  of  the  abscesses 
when  we  have  dealt  with  the  various  symptoms  to 
which  Pott's  disease  may  give  rise,  and  by  which  the 
surgeon  should,  if  possible,  diagnose  it  in  its  earliest 
stages,  before  the  diagnosis  has  been  made  for  him  by 
the  appearance  of  an  abscess  or  the  median  angular 
projection. 

£tiolog:y. — Injury  such  as  a  severe  spinal  bend 
or  wrench  may,  it  i.s  tliought,  have  some  share  in 
.starting  the  morbid  process,  by  bruising  an  inter- 
vei-tebral  disc  or  stretching  the  anterior  common 
ligament;  but  very  commonly  tlie  disease  seems  to 
begin  without  more  definite  causes  than  pour  living 
c  c-21 
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and  general  insanitary  conditions,  such  as  are  found 
amongst  the  children  of  the  poor.  These  causes  will 
naturally  be  more  potent  for  evil  in  children  of 
strumous  tendency,  hereditary  or  acquired. 

Symptoms. — Far  too  often  cases  of  Pott's  disease 
come  under  observation  only  when  the  mischief  has 
been  done,  and  the  story  is  told  of  past  ailment,  and 
that  the  child's  back  has  now  "  begun  to  grow  out." 
There  are,  however,  ini])ortant  symptoms,  even  in  the 
period  of  indeliuite  ailing,  wliich,  in  combination  with 
general  malaise  and  health  failure  in  children,  should 
make  the  sui'geon  tolerably  certain  that  he  has  to 
deal  with  a  case  of  Pott's  disease. 

Those  symptoms  are  spinal  stiflhess  and  pain. 
The  spinal  stillness  is  the  result  of  an  instinctive 
effort  on  tlie  part  of  the  spinal  muscles  and  liga- 
ments to  hold  the  column  ligid,  so  that  there  may 
be  no  movement  or  jarring  at  the  seat  of  disease. 
The  rigidity  can  easily  be  detected  liy  careful 
observation  of  the  child's  movements  after  it  has 
been  stripped,  by  watching  how  it  will  stoop  to 
])ick  things  up  from  the  floor,  how  it  will  turn  round 
in  bed,  or  how  the  back  comports  itself  when  the  child, 
flat  ujion  its  face,  is  raised  up  by  the  pelvis  or  legs. 
It  is,  therefore,  very  necessary  to  be  familiar  with  the 
range  of  mobility  and  flexibility  of  the  healthy  s[iinal 
column,  both  in  children  and  adults.  In  sevei-e  cases 
spinal  movement  is  pretty  sure  to  cause  pain,  which, 
however,  is  a  less  valuable  symptom  than  sjjinal 
rigidity,  for  the  inflammatory  mischief  is  far  from  the 
surfjice,  it  is  diflicult  Ibr  a  child  to  localise  its  scat, 
and  spinal  pain  is,  moreover,  a  common  complaint  in 
other  and  le.ss  important  nuxladies.  It  may  be  re- 
stricted to  the  seat  of  mischief,  or  in  cases  where  the 
inflammatory  action  involves  the  nerves  as  they  issue 
from  the  spine,  it  may  be  radiant  in  character  and 
far  removed  from  the  .site  of  the  disease.    Absence  of 
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pain  is,  at  the  same  time,  very  common  ;  and  it  is  by 
no  means  to  be  assumed  in  any  case  that  because  pain 
is  absent  there  is  therefore  no  disease.  The  important 
practical  pomt  for  the  surgeon  to  remember  is  this, 
that  in  all  cases  where  there  are  complaints  of  pain  in 
the  back,  or  pain  or  other  abnormal  sensations  in  any 
part  of  the  body  or  limbs  in  children,  for  which  no 
obvious  local  cause  is  discoverable,  he  should  make  it  his 
imfailing  business  to  examine  the  spine  to  see  whether 
there  be  any  rigidity,  for  this  is  a  symptom  rarely  or 
never  absent  even  in  the  very  eai'liest  stages  of  Pott's 
disease,  when  treatment  may  perchance  be  of  some 
avail  in  arresting  the  caries.  The  combination  of  the 
two  symptoms  is  an  almost  infallible  guide  to  the 
diamosis  of  Pott's  disease. 

The  spinal  deformity,  or  median  angular  projection, 
is  due  to  the  destruction  of  the  bodies  already  named, 
and  is,  to  some  extent,  the  result  of  a  conservative 
process,  for  the  gap  in  the  bodies,  which  no  reparative 
process  can  fill  up,  is  nevertheless  obliterated  by  the 
falling  together  and  ultimate  union  of  tke  healthy 
vertebrie  which  form  the  upper  and  lower  boundaries 
of  the  diseased  area.  When  the  destruction  is  rapid 
and  extensive  the  projection  may  become  well  marked, 
even  in  a  very  short  time,  while  in  others  tlie  rate  of 
its  formation  may  be  slow  ;  and  in  the  lumbar  region, 
where  the  bodies  are  large,  the  deformity  may  be  very 
slight  indeed.  It  is  usually  most  prominent  in  the 
dorsal  region,  in  conse(|ucnce  of  tlie  length  of  the 
dorsal  spines.  Tt  may  be  sharp  and  abrujit,  or  little 
more  tlian  a  genci-al  increase  in  the  natural  dor.sal 
curve,  witli  rather  undue  prominence  of  one  or  two 
spines.  Much  depends  on  the  rato  of  progress  and 
the  extent  of  the  disease.  When  the  projection  has 
existed  for  any  length  of  time,  and,  indeed,  wliile  it 
is  being  fornK'd,  tlie  })ostenor  segments  of  tlio  vertebrre, 
the  spinous  and  transverse  processes,  tlie  laminre  and 
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ribs,  become  anchylosed  together  by  inflammatory 
adhesions,  whereby  strengthening  of  the  column  is 
eftected.  The  fibrinous  material  thus  produced  may 
ultimately  ossify,  uniting  the  various  parts  into  one 
bony  mass.  Pdgidity  is,  of  course,  a  marked  feature 
in  such  conditions,  and  the  wasting  of  the  spinal 
muscles  from  disuse  makes  tlie  angular  pi'ojection 
still  more  noticeable  than  it  would  otherwise  be.  The 
anterior  parts  may  also  become  consolidated  together  by 
thickening  of  periosteum  and  contraction  of  the  abscess 
cavity,  and  permanent  irremediable  deformity  is  the 
result.  At  the  same  time  the  patient  has  been  all 
along  endeavouring  to  keep  the  head  erect,  and  com- 
pensatory curves  are  formed  in  other  regions.  The 
stei'num  gets  pushed  forwards,  the  shoulders  are  high 
with  the  head  sunk  between  them,  and  the  child  jjre- 
sents  an  aspect  strangely  old. 

There  are  three  chief  varieties  of  abscess  due  to 
Pott's  disease :  psoas,  iliac,  and  lumbar. 

Psoas  abscess  is  the  commonest  of  them,  and 
is  so  named  from  its  position  in  the  sheath  of  tlie  psoas 
muscle.  It  may  be  regarded  as  an  almost  unfailing 
sign  of  Pott's  disease  in  the  dorsal  region,  altliough 
occasionally  it  may  be  met  with  as  the  result  of  disease 
lower  down.  Shaw  has  given  the  following  admirable 
account  of  its  formation  and  progress :  "  When  the 
abscess  is  connected  with  diseased  dorsal  vertebrre,  it 
encounters,  in  its  descent,  the  diapliragra.  But  that 
barrier  is  overcome  by  a  particular  process.  As  tlie 
abscess  comes  into  contact  with  the  diaphragm  and 
compresses  it,  adhesive  inflammation  is  set  up  in  their 
respective  sui'faces ;  tlie  consequence  is,  that  they 
Ijecome  united  over  a  considerable  area  ;  an  opening  is 
next  formed  by  absorption  within  the  boundaries  of 
the  adiiering  structures;  tlie  abscess  then  protrudes; 
and  extravasation  of  pus  at  the  margins  is  ]u-eventeil 
from  taking  place  by  the  firm  union  of  the  parts 
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encircling  the  opening."  It  next  "  comes  into  relation 
with  the  heads  of  the  psoas  muscle ; "  but  as  it 
"  travels  downwards  it  has  to  pass  through  a  narrow 
strait ;  it  is  prevented  from  enlarging,  in  the  fore  part, 
by  the  resistance  of  the  ligaraenta  arcuata,"  Avhich 
stretch  across  the  two  origins  of  the  muscle,  "  and,  at 
the  hack,  by  that  of  the  sjnne  and  lowest  rib ;  hence, 
in  order  to  proceed,  it  has  to  force  its  way  in  the  line 
of  the  psoas  muscle.  That,  however,  can  only  be  done 
by  penetrating  into  its  interior.  It  accomplishes  this, 
in  the  first  place,  by  inserting  its  most  advanced  part, 
like  a  wedge,  between  the  two  origins  ;  it  then  splits 
and  distends  the  fibres ;  and  the  psoas  at  length  is 
converted  into  an  abscess."  The  connections  of  the 
fascia  iliaca  being  looser  on  the  outer  than  the  inner 
side,  the  abscess  enlarges  most  freely  in  that  dii'ection, 
and  now  chiefly  occupies  the  hollow  between  the 
united  fibres  of  the  iliacus  internus  and  psoas  muscles 
on  the  inside,  and  the  crest  of  tlie  ilium  on  the  outside. 
When  the  advanced  pai-t  reaches  Poupart's  ligament, 
a  certain  retardation  occurs ;  and  then  a  bulijing 
will  be  observed  along  the  line  of  the  flexure  of  the 
groin. 

Pus  may  also  travel  below  Poupart's  ligament  as 
far  as  the  insertion  of  the  psoas,  and  form  there  a 
fluctuant  swelling,  the  size  of  which  may  be  modifled 
both  by  position  and  pressure.  When  tlio  pus  has  in- 
creased so  much  that  there  is  a  distinct  swelling  both 
above  and  below  Poupart's  ligament,  the  diagnosis 
ought  to  be  a  matter  of  no  dilllculty,  for  pressure  at 
one  part  sunsly  causes  enlargement  of  swelling  at  the 
other.  Uidike  a  hei-nia,  therefore,  of  which  no  trace 
can  be  f(;it  in  tln!  ididomen  when  it  has  been  reduced,  a 
distinct  ii,l)doiriinal  swelling  can  still  be  detected  in  the 
region  of  the  psoas  when  the  abscess  is  made  solely  to 
occupy  a])Osition  above  the  groin.  Nor  is  an  abscess 
reducible  with  that  peculiar  gurgle  or  suddenness 


438 


Manual  of  Surgery. 


which  often  chai'acterises  the  reduction  of  a  hernia. 
Unlike  a  femoral  hernia,  a  psoas  abscess  lies  rather  to 
the  outer  side  of  the  femoral  vessels.  In  the  eai'lier 
stages  of  abscess  formation,  when  pus  at  first  distends 
the  slieath  of  the  psoas,  and  little  or  no  swelling  can 
be  felt,  the  presence  of  pus  can  only  be  suspected 
from  the  tendency  of  the  child  to  keej)  its  thigh  tiexed 
so  as  to  relieve  tension  on  the  muscle ;  and  should  this 
posture  lead  to  a  suspicion  of  hip  disease,  we  shall  find 
that  although  extension  may  cause  pain  in  the  psoas 
region,  yet,  nevertheless,  tlie  thigh  can  be  flexed  on 
the  pelvis  in  a  manner  singularly  different  from  the 
limitation  of  that  movement,  independent  of  move- 
ment of  the  pelvis,  which  is  so  striking  in  that 
disease. 

As  an  oftshot  very  often  from  a  psoas  abscess, 
pus  may  come  to  lie  in  the  ilinc  fossa,  or  it  may 
gravitate  there  from  disease  of  the  lumbar  bodies. 
When  very  large,  the  iliac  collection  of  pus  may  make 
its  way  over  the  crest  of  the  ilium,  appear  in  the 
gluteal  region,  and  seem  to  have  no  possible  connec- 
tion with  Pott's  disease.  Care  must,  therefore,  be  ex- 
ercised in  the  diagnosis  of  such  cases,  and  search  be 
made  for  the  real  cause,  as  also  in  cases  where  the 
pus  has  travelled  into  the  permajum,  the  ischio-rectal 
fossa,  the  back  of  the  thigh,  or  other  unusual  sites. 
When  the  lumbar  vertebra3  are  affected,  it  is  common 
for  the  abscess  to  point  in  some  part  of  the  loin,  when 
it  is  known  as  lumbar  abscess.  It  makes  its  ap])ear- 
ance  on  the  surface,  often  as  a  square-shaped  swelling, 
to  the  outer  side  of  the  quadi-atus  lumborura,  between 
the  iliac  crest  and  tlie  last  lib ;  and  in  cases  where 
there  is  little  or  no  deformity,  as  nuiy  happen  in  this 
region,  it  may  be  a  matter  of  some  doubt  whether  the 
abscess  is  really  due  to  Pott's  disease.  When,  how- 
ever, there  is  disease  in  the  dorsal  region,  and  there  is 
obvious  deformity,  rigidity,  or  pain,  and  the  abscess  is 


Pott's  Disease. 


439 


either  the  oQTshoot  of  a  psoas  abscess,  or  has  made  its 
way  to  the  loin  because  the  pus  could  not  overcome 
tliat  obstacle  to  its  descent  which  exists  at  the 
"narrow  strait"  described  by  Shaw,,  there  is  little 
difficulty  in  associating  it  with  Pott's  disease.  In  all 
doubtful  caseSj  whatever  may  be  the  site  of  the  ab- 
scess, the  spine  and  spinal  movements  must  be  care- 
fully examined,  for  local  or  general  rigidity,  even  if 
no  deformity  has  yet  arisen,  is  in 
such  cases  highly  suggestive  of 
this  disease. 

Distui-bancc  of  tlie  spi- 
nal cord.— A  remarkable  cir- 
cumstance in  connection  with 
Pott's  disease  is  the  rarity  with 
which  the  inflammatory  mischief 
spreads  to  the  spinal  canal,  and 
the  frequency  with  which  the 
cord  is  undamaged  even  when  it 
shares,  as  of  necessity  it  must 
share,  in  the  bend  to  which  the 
spine  is  subjected  in  the  course 
of  the  disea.se.  The  active  mis- 
chief, however,  is  usually  at  the 
front  of  the  bodies  away  from  the  spinal  canal,  and 
the  slow  rate  at  which  the  column  bends  allows  the 
cord  time  to  accommodate  itself  to  the  new  conditions 
under  which  it  is  placed. 

Unrpiestionable  disturbances  of  motion  and  sensa- 
tion, and  even  comi)lete  paraplegia,  may  occasion- 
ally bo  met  with,  and  form  distinct  evidences  that 
the  coi-d  or  nerves  have  been  somtshow  implicated. 
Two  circumstances  seem  prone  to  contribute  to  this 
result :  disease  affecting  tiie  hinder  parts  of  the  bodies 
(tim  Fig.  92)  and  very  rapid  formation  of  deformity 
from  rapidity  find  activity  of  the  di.soii.se. 

The  .symptoms  rarely  indicate  complete  destruction 


Fig.  92.— Pott's  Disease 
iuvolvinsj-  the  posterior 
parts  of  the  vertebrae. 
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of  the  marrow,  and  such  as  there  are  are  rather 
due  to  pressure,  either  of  bone  or  inflammatory  pro- 
ducts, than  to  actual  myelitis.  Paralysis  of  bowel 
and  V)ladder  are  uncommon,  and  bed-sores  are  most 
rare.  Paralysis  of  motion  may  affect  single  muscles 
or  groups  of  muscles  with  the  same  nerve  supply, 
and  there  may  be  great  increase  of  reflex  irritability. 
Exaggeration  of  knee  jerk  and  ankle  clonus  are  often 
conspicuous  phenomena,  which  in  any  case  of  para- 
plegia should  suggest  an  examination  of  the  spinal 
column.  Disturbances  of  sensation,  hyperresthesite  or 
peripheral  neui'algic  pains  are  also  not  uncommon. 
Let  their  presence  in  doubtful  cases  lead  to  examina- 
tion of  the  spine.  Whatever  may  be  the  nervous 
disturbance,  recovery  is  often  complete,  as  the  disease 
subsides  and  the  inflammatory  products  around  and 
about  the  nerves  or  cord  undergo  absorption.  They 
add,  however,  to  the  gravity  and  anxiety  of  every  case, 
and  call  for  such  ti'eatment  as  shall  best  arrest  the 
progress  of  the  disease. 

The  trcatiiieiit  of  Pott's  clisease  is  always 
a  matter  of  considerable  diflicultj',  especially  amongst 
the  poor,  from  the  necessity  of  carrying  it  out  for  a 
very  long  time,  for  many  months,  or  even  years. 
Whatever  be  tlie  special  plan  adopted,  one  principle, 
and  one  only,  should  underlie  it,  and  that  is  to  secure 
rest  for  the  spinal  column. 

In  the  early  stages  of  the  malady,  when  its 
existence  has  been  determined  by  the  symptoms 
named,  before  deformity  exists,  whether  the  disease  is 
slow  or  acute,  or  whatever  its  site,  the  child  should 
be  kept  absolutely  at  rest  in  bed.  He  should  lie  on 
a  good  flat  mattress,  with  the  whole  spine,  from 
head  to  sacrum,  as  straight  as  possible  ;  and  if  needful 
this  end  must  be  secured  by  the  u.se  of  splints  to  the 
limbs,  or  other  means,  to  prevent  movement.  The 
earlier  the  diagnosis  is  made,  the  greater  likelihood 
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is  there  that  simple  rest  in  bed  will  stay  the  dis- 
ease, and  so  obviate  the  permanent  deformity  which 
must  in  the  end  ensue.  Doubly  important,  therefore, 
is  early  diagnosis.  There  is  no  credit  in  making  a 
diagnosis  when  the  hump  is  already  there.  When  the 
disease  has  gone  so  far  that  the  bodies  are  falling 
together,  their  friction  against  each  other  tends  to  set 
up  irritation  and  aggravation  of  the  disease,  and  it  is 
then  desirable  to  secure  fixation  of  the  spine  in  such 
a  position  of  slight  extension  of  the  column  that  the 
apposition  of  inflamed  parts  of  the  bodies  shall  be 
prevented. 

This  may  readily  be  accomplished  by  the  appli- 
cation of  a  Sayres  jacket  while  the  patient  is  in  the 
prone  position,  or  of  a  jacket  made  of  poroplastic  felt, 
resting  satisfied  with  that  amount  of  extension  which 
may  be  gained  by  simple  posture,  rather  than  by  forcible 
extension  to  run  the  risk  of  actually  fracturing  the 
spine.  The  jacket  often  gives  immense  relief  ;  and 
having  been  applied,  it  must  be  a  consideration  in 
every  case  whether  the  child  shall  be  allowed  to  run 
about  or  whether  it  shall  still  remain  in  bed.  Moving 
about  may  sometimes  be  advantageous  ;  in  any  case 
it  will  be  less  injurious  when  a  jacket  is  on  than  when 
the  .spine  has  no  support ;  but  the  wearing  of  a  jacket 
should  never  be  the  excuse  for  letting  a  child  run  and 
play  as  if  nothing  were  the  matter  with  it.  Rest  in 
the  recumbent  posture  should  at  any  rate  be  enforced 
for  many  houi's  a  day. 

There  is  probably  no  kind  of  abscess  in  which  the 
beneficial  results  of  early  opening  under  Listerian 
antiseptic  precautions  are  now  .so  mafiifost,  as  formerly 
there  was  none  in  which  the  results  of  opening, 
spontaneous  or  by  the  knife,  were  in  the  pre-aseptio 
days  so  often  disastrous.  The  long  sinuous  cavity  of 
an  ilio  psoas  al)scess  provided  the  very  conditions  for 
the  origin  of  septicemia  after  contamination  with  the 
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air,  and  the  opening  of  a  jJsoas  abscess  was  frequently 
tlie  beginning  of  a  so-called  "  hectic  fever,'"  really  a 
septicremia,  ending  in  death.  Now  all  this  is  changed. 
In  his  description  of  the  opening  of  a  psoas  abscess 
above  Poupart's  ligament,  Mr.  Cheyne  says  that  "  there 
are  two  reasons  for  choosing  this  situation.  In  the 
first  place,  the  old  rule  that  these  abscesses  must  not 
be  opened  early  is  now  done  away  with,  and  under 
truly  aseptic  treatuient,  as  soon  as  fluctuation  is 
detected,  an  opei'ation  is  performed  of  a  similar  nature 
to  that  for  tying  the  external  iliac  artery,  and  the 
al)scess  is  ojiened  after  a  careful  dissection.  The 
sooner  the  abscess  is  opened  the  better,  for  the  abscess 
cavity  is  tlius  smaller  than  if  the  surgeon  waits  till 
the  pus  has  buri'owed  its  way  into  the  thigh ;  and, 
further,  so  long  as  the  pus  is  there  it  irritates  by  its 
tension,  and  thus  keeps  up  the  chronic  inflammation 
in  the  spine.  Another  reason  is,  that  it  ought  to  be 
opened  as  far  as  possible  from  sources  of  jjutref action."* 
The  same  jsiinciple  of  treatment  must  be  applied  to 
lumbar  abscesses  ;  while  for  abscesses  connected  with 
the  twelfth  dorsal  and  lumbar  A'ertebrte  Mr.  Treves 
has  proposed  to  reach  the  seat  of  the  disease,  and  drain 
the  cavity  by  a  carefully-planned  dependent  opening  in 
the  loin,  t  In  one  case  thus  treated  by  him  a  lai'ge 
sequestrum  was  removed.  A  dependent  opening  for 
the  evacuation  of  ilio- psoas  abscess  has  also  been 
obtained  by  trephining  the  ilium. 

Disease  of  the  Cervical  Spine. 

It  remains  for  us  to  consider  those  cases  whei'e 
Pott's  disease,  similar  in  all  probability,  both  in 
cause  and  pathology,  to  that  met  with  in  the  rest  of 
the  spine,  involves  vertebrae  in  the  cervical  region. 
The   cervical   vertebrae    drffer    so    much    in  shape 

*  "  Antiseptic  Treatment  of  AVounds,"  p.  84. 
t  Medico  Cliir.  Tnius.,  vol.  Ixra. 
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and  size  from  tliose  in  other  parts  that  disease 
in  this  region  is  more  prone  to  light  up  in  iniiam- 
luatory  mischief  about  the  meninges  or  cord.  In 
the  region  of  the  athxs  and  axis  it  is  very  prone  also 
to  involve  the  joints  between  these  two  bones,  and 
less  commonly  those  between  the  occiput  and  atlas. 
The  transverse,  odontoid  and  other  ligaments  also  are 
frequently  softened  or  destroyed,  and  slipping  forward 
of  the  atlas  upon  the  axis  is  the  visual  result,  with 
narrowing  of  the  spinal  canal  and  pressure  of  the 
cord  against  the  odontoid  process.  Sudden  death  is 
therefore  always  to  be  feared  when  there  is  disease  in 
this  region,  and  treatment  must  ensure  the  most 
perfect  immobility  of  the  head  and  neck. 

The  syiiiptoiiis  of  cei-vical  cai'ies  are  of  the  same 
nature  as  when  the  disease  is  in  other  parts. 

Pain  is  more  common  and  often  moi'e  definite 
than  in  Pott's  disease  in  the  dorsal  region,  and  may 
definitely  follow  the  course  of  one  of  the  sensory 
branches  of  the  upper  cervical  nerves,  which  issue 
from  the  spine  in  such  close  proximity  to  the  disease. 
As  Hilton  pointed  out,  the  pain  is  frequently 
unilateral.  Severe  neuralgic  pain,  therefore,  increased 
by  pressure  on  the  head  or  neck,  or  by  any  sudden 
movement  of  either,  in  the  course  of  the  cervical 
nerves,  the  great  aiid  small  occipital,  the  great  auri- 
cular and  superlicialis  colli,  or  the  sternal,  clavicular, 
and  aci-omial  nerves,  associated  with  rigidity  of  any  of 
the  muscles  of  the  neck,  especially  the  trapezii,  should 
never  fail  to  raise  tlie  sus|)icion  of  vertebral  disease. 

"  Rigidity  of  the  trapezii,"  Owen  says,  "  when 
associated  with  stifl"  neck,  is  almost  pathognomonic 
of  inflammation  in  the  cervical  spine;"  and  when 
to  tills  sign  is  added  "neuralgic  heatlache,"  there 
ought  to  be  little  difficulty  in  arriving  at  an  accurate 
diagnosis,  and  the  error  should  be  avoided  of  looking 
on  the  case  as  one  merely  of  "  rheumatism  "  or  stiff 
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neck.  The  same  kind  of  nein-algic  pain  may  be  felt 
in  the  periphery  of  branches  of  the  brachial  plexus 
when  disease  is  in  the  lower  cervical  region. 

Deformity  is  not  so  marked  in  the  neck  as  elsewhere, 
because  the  smallness  of  the  parts  destroyed  makes 
angular  projection  an  improbable  result.  In  atlo- 
axoid  disease  the  head  is  poked  forwards,  from  the 
slipping  forward  of  the  first  upon  the  second  vertebra. 
The  chin  points  downwards,  and  perhaps  one  or  more 
of  the  spinous  processes  become  unduly  prominent. 
Compensatory  curves  are  established  in  other  regions 
to  remedy  this  position  when  the  disease  has  been 
arrested  and  there  is  jiermanent  rigidity. 

Swelling  makes  its  appearance  pretty  soon  from 
inflammatory  exudation  into  the  soft  tissues,  and 
there  may  be  distinct  fluctuation  and  abscess  in  the 
suboccipital  region.  Oftener,  liowever,  the  pus 
travels  far  from  the  original  seat  of  the  disease^  and, 
guided  by  the  fascias  around  the  muscles,  and  by  gravi- 
tation, may  appear  in  the  posterior  triangle,  in  front 
of  the  trapezius,  or  near  the  posterior  border  of  the 
sterno-mastoid  muscle.  When  the  disease  is  strictly 
confined  to  the  anterior  parts  of  the  vertebra,  abscess 
may  jjoint  in  the  posterior  wall  of  the  pharynx,  where 
it  may  even  burst  and  cause  death  by  suflbcation. 
The  same  line  of  treatment  must  be  followed  in  the 
case  of  cervical  abscesses  as  in  other  regions ;  while  the 
difficulty  of  emptying  and  draining  a  post-pharyngeal 
abscess  antiseptically  may  be  overcome  successfully  by 
burrowing  down  to  it  from  an  opening  in  the  side  of 
the  neck  behind  the  sterno-mastoid.  Absolute  rest 
is  again  essential  in  all  these  cases.  In  atlo-axoid 
disease  the  patient  must  lie  perfectly  flat  upon  his 
back,  and,  as  recommended  by  Hilton,  the  neck  must 
be  supported  by  a  small  firm  pad  to  fill  iip  the  sub- 
occipital fossa,  while  the  occiput  itself  rests  on  a 
cushion  or  circular  pad.    Tilting  foi'ward  of  the  atlas  is 
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thus  prevented,  and  the  cord  is  relieved  from  pressure. 
Immobility  must  be  secui'ed  by  sand-bags  on  each  side 
of  the  head  or  neck,  or  by  fixing  the  head  with 
bandages.  And  thus  the  patient  must  lie,  with  head 
and  neck  immobile  for,  it  may  be,  many  months ;  and 
not  until  all  active  mischief  has  subsided  and  anchy- 
losis has  occurred  should  there  be  any  experiments  in 
moving  the  head.  When  disease  involves  the  lower 
cervical  vertebrre  the  head  must  be  supported  and  the 
neck  fixed  by  a  cervical  collar.  The  necessity  for 
absolute  rest  in  bed  must  be  determined  by  the  activity 
and  extent  of  the  disease. 

Pott's  disease  in  adults. — Pott's  disease  is 
most  commonly  met  with  in  early  life ;  but  it  may  be 
seen  in  adults,  and  follow  precisely  the  same  course, 
with  a  tendency  very  often  to  be  more  rapid  in  pro- 
gress than  it  is  in  children.  In  adults  it  may  be  due 
to  syphilis,  and  in  the  cervical  region  may  be  set  up 
by  syphilitic  ulceration  in  the  posterior  wall  of  the 
pharynx.  Constitutional  treatment  must  clearly  be 
directed  to  this  special  malady,  iii  addition  to  local 
measures  for  securing  rest. 

Spondylitis  deformans  is  the  name  given  to 
a  disease  which  affects  the  vertebral  column,  and  is  the 
same,  or  of  the  saine  nature,  as  that  termed  "chronic 
rheumatic  arthritis  "  when  affecting  other  parts.  As 
a  consequence  of  absorption  of  the  articular  cartilages 
and  of  the  intervertebral  discs,  and  the  develop- 
ment of  osteophytic  prominences  fi'om  the  edges  of 
the  vertebral  Ijodios,  and  ossification  of  the  ligaments, 
especially  tlie  anterior  common  ligament,  the  spine 
becomes  bent  and  rigid,  and  a  very  characteristic 
defoi'mity  is  the  result. 

Syviptoms. — Cyjihosis  is  produced,  and  as  the 
disease  frequently  affects  the  whole  or  major  part 
of  the  colnnm,  there  is  one  long  antero-]iosterior 
curve,  the  patient  has  a  constant  stoop,  his  stature  is 
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diminished,  there  is  complete  rigidity  of  his  spine, 
and  his  movements  are  awkward  and  constrained. 
In  lesser  grades  of  the  disease  the  cervico-dorsal  or 
the  lumbo-dorsal  regions  may  be  alone  affected,  and 
the  signs  are  less  pronounced.  With  advance  of  the 
disease  the  spinal  muscles  waste,  and  the  curvature 
becomes  more  prominent,  the  head  is  poked  forwards, 
the  shoulders  appear  unusually  round,  and  the  patient 
is  obliged  to  support  himself  witli  a  stick. 

Spondylitis  deformans,  sometimes  called  "  syn- 
ostosis  of  vertebras,"  is  commonly  a  disease  of  later 
middle  and  advanced  life,  is  seen  moi's  often  in  men 
than  in  women,  and  is,  perhaps,  determined  to  some 
extent  by  occupations  which  involve  long  stooping  at 
Avork.  It  is  generally  associated  with  evidences  of 
rheumatoid  disease  in  other  parts  of  the  body.  Rarely 
it  is  met  with  earlier  in  life,  when  in  all  probability 
the  combined  effects  of  heredity,  and  of  those  some- 
what indefinite  conditions,  cold,  exposure,  lack  of  food, 
which  may  be  supposed  to  excite  and  further  the  de- 
velopment of  any  inherited  malady,  have  lighted  up  the 
disease.  In  such  cases  it  may  happen  that  every  joint 
of  the  spinal  column  may  become  involved,  and  the 
term  "  intervertebi'al  arthritis  "  may  fitly  be  applied 
to  them.  The  suffering  may  be  extreme,  and  the  ten- 
dency is  to  early  death  from  exhaustion  and  pain.  In 
the  chronic  cases  of  older  people,  however,  there  may 
be  neither  pain  nor  much  obvious  interference  with 
the  general  health,  and  the  patient  may  live  for  years. 

No  known  treatment  has  any  infiuence  on  this 
obscure  and  little  imderstood  disease.  It  seems  pro- 
bable that  in  some  cases  the  disease  has  been  started 
in  connection  with  gonorrha3a,  a  sort  of  "  gonor- 
rhceal  rheumatism  ;  "  but  if  on  this  point  there  be 
doubt,  there  is  none  as  to  its  having  become  worse 
during  an  attack  of  specific  urethritis.  Much  has  yet 
to  be  done  in  elucidation  of  this  strange  malady. 
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X.    INJURIES  OF  THE  SPINE. 

Herbert  W.  Page. 

Contusions  and  contused  wounds  of  the 
back  do  not  differ  in  the  main  from  tlie  same  kinds  of 
injury  in  other  parts.  The  thickness,  however,  of  the 
skin  of  the  back  prevents  it  from  giving  way  even 
after  considerable  violence,  and  extensive  subcutaneous 
extrava.sation  of  blood  (hrematoma)  may  be  met  with, 
which  undergoes  absorption  in  the  usual  way.  As 
the  result  of  any  severe  injury  of  the  kind,  stiffness  of 
the  back  is  not  improbable  from  damage  to  some  of  the 
spinal  muscles. 

The  treatment  of  this  condition  will  be  considered 
when  we  come  to  speak  of  spinal  sprains. 

In  cases  of  severe  contusion  in  the  lumbar  region, 
even  without  external  mark  or  laceration  of  skin,  it 
may  happen  that  hematuria  soon  shows  itself  after  the 
accident,  owing  to  damage  to  the  kidney.  The 
symptom  is  not  by  itself  alarming,  and  it  is  very  rare 
for  haenion-hage  to  be  fatal  from  this  cause.  Nay,  the 
tendency  is  rather  for  tlie  bleeding  to  cease  sponta- 
neou.'-ly  in  the  course  of  a  few  days.  (<S'ee  Art.  xil., 
vol,  iii.) 

Punctured  or  inciseil  wounds  of  the  back 

may  cnuse  grave  injury.  The  horizontal  direction  of 
the  s]unous  and  transverse  processes  in  the  neck 
render.s  it  by  no  means  difficult  for  any  long,  sharp, 
narrow  instrument  to  penetrate  the  spinal  canal,  and 
.so  wound  the  spinal  membranes,  wound  or  sever  one 
or  more  of  the  spinal  nerves,  or  even  the  spinal  cord 
itself.  The  same  calamity  may  also  happen  lower 
down. 
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The  diagnosis  of  simple  puncture  of  the  spinal 
canal  can  only  be  a  matter  of  certainty  when  there 
is  escape  of  cerebro-spinal  fluid,  and  by  an  accui-ate 
knowledge  of  the  direction  of  the  wound  and  the 
form  of  the  weapon  which  inflicted  it. 

Symptoms. — Injury  to  spinal  membranes  alone  in 
such  a  wound  may  cause  no  immediate  symptoms,  but 
there  is  great  risk  of  acute  inflammation  or  meningitis. 
The  symptoms  now  are  well  marked  and,  in  varying 
proportions,  consist  of  pain  and  tenderness,  spinal 
rigidity,  and  dread  of  being  jarred  or  moved,  pain  or 
hypersestliesia  in  the  periphery  of  the  nerves  which 
have  origin  at  the  site  of  the  inflammation,  impair- 
ment of  motion  and  sensation,  rapidly  passsing,  it  may 
be,  into  complete  paralysis  in  the  parts  below  should 
the  cord  itself  become  involved  in  inflammation,  a 
tendency  to  opisthotonos,  high  temperature,  rapid 
Avasting,  vomiting,  and  genei'al  unrest. 

The  prognosis  is  extremely  grave.  Great  also 
is  the  danger  if  the  cord  itself  has  been  injured,  a  fact 
which  may  be  told  by  the  existence  of  jmi-alysis,  of 
interference  with  and  jjerversion  of  motion  or  sensation, 
or  of  both  combined,  over  a  limited  area,  or  universal 
in  the  parts  below  the  seat  of  injury,  according  to  the 
site  and  extent  of  the  wound,  changes  in  the  reflexes, 
and  alteration  in  temperature  in  peripheral  parts : 
phenomena  indicative  of  disturbance  in  the  conducting 
paths  and  central  functions  of  the  cord.  Even  if  the 
external  wound  and  that  of  the  spinal  canal  be  closed, 
and  meningitis  has  been  escaped,  complete  recovery  is 
in  such  cases  I'are,  for  union  and  repair  of  any  wound 
in  the  cord  are  both  uncertain  and  imperfect.  Some 
paralysis  is  too  likely  to  be  permanent,  and  secondary 
degeneration  in  the  cord  may  induce  other  and  later 
symptoms  of  nervous  di.sturbance. 

Treaiiiieni.— The  surgeon  niust  make  it  his  fir.st 
care  to  ensure  the  perfect  asepticity  and  early  closure 
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of  the  wound,  and  the  sj^iue  must  be  kept  absolutely 
at  vest.  Meningitis  is  the  immediate  danger  to  be 
feared,  and  it  may  be  well  to  liegin  at  once  with 
the  administration  of  mercury  or  ergot,  or  of  both 
combined,  in  the  hope  of  controlling  the  tendency  to 
inflammation  in  the  meninges  and  cord. 

Sprains  of  the  back,  and  spine  are  extremely 
common,  and  often  troublesome.  They  do  not  differ, 
either  in  cause  or  pathology,  from  sprains  elsewhere  ; 
but  the  fact  that  the  spinal  column  consists  of  many 
separate  bones  connected  together  by  an  almost  in- 
calculable number  of  ligamentous  and  muscular 
fibres,  many  of  them  deeply  seated,  and  that  it  has 
also  in  its  constitution  a  large  number  of  joints," ren- 
ders the  symptoms  of  vertebral  spraiiis,  and  their  con- 
sequences, prone  to  last  longer,  to  cause  more  suffering, 
and  to  be  more  obscure  than  like  injuries  elsewhere. 

The  most  flexible  parts,  the  cervical,  cervico-dor- 
sal,  and  dorso-lumbar  regions,  ai*e  the  most  liable  to 
sprain,  the  stretching,  partial  rupture,  or  laceration 
of  muscular  and  ligamentous  sti'uctures  beinsc  fre- 
quently  the  result  of  violence,  which  has  led  to  the 
spine  being  inordinately  bent,  or  because  they  have 
given  way  in  an  unwonted  muscular  effort;  as  when 
a  man,  in  lifting  a  heavy  weight,  ruptures  some  fibres 
of  one  or  both  of  the  erectors  of  his  spine.  There  is, 
of  course,  an  infinite  variety  in  the  degree  of  this 
form  of  spinal  injury,  and  it  is  simply  a  question  of 
degree  whetlier  the  damage  affects  only  exti-aspinal 
structures  which  hold  the  segments  of  the  column 
together,  or  whether  the  more  important  intraspinal 
organs  have  been  injured  because  of  more  complete 
separation  of  those  segments  as  occurs  in  fracture- 
dislocation. 

Sy^i/ptoma. — T>n  the  cause  what  it  may,  and  in 
whatever  region,  tlic  symptoms  of  si)inal  s^jrain  are 
such  as  ai'e  seen  after  sprains  of  the  limbs,  viz.  local 
I)  D--21 
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pain  and  local  tenderness,  and  in  some  cases  slight 
local  swelling,  with  stitliiess  and  rigidity  of  the 
afiected  j^art. 

After  bad  lumbar  sjDrain,  which  may  be  termed 
traumatic  lumhago,  it  is  not  unusual,  as  in  cases 
of  simple  lumbago  from  cold,  for  the  patient  to  feel 
much  difficulty  in  walking  ;  and  a  state  of  pseudo- 
paralysis of  the  legs  may  be  induced,  simply  from  stiff- 
ness and  incapacity  of  the  spinal  muscles,  which  no 
longer  gi\'e  natural  support  to  the  spine,  or  which  can- 
not be  called  into  action  without  pain.  The  patient 
complains,  and  may  fully  believe,  that  he  cannot  move 
his  legs  ;  but  careful  inquiry  will  elicit  that  he  is  really 
afraid  to  move  them  because  of  jDain.  Difficulty  in 
defalcation  and  micturition,  and  inability  to  completely 
empty  the  bladder,  or  even  retention  of  in-ine,  may 
arise  from  the  same  muscular  iucapacitj^  The  com- 
bination of  such  symptoms,  spinal  pain  and  stiffiiess, 
difficulty  in  walking,  and  interference  with  the  natural 
acts  of  detYecatiou  and  micturition,  may  suggest  very 
grave  inferences  that  the  injury  has  indeed  been  more 
serious  than  it  really  is,  and  has  even  involved  the 
spinal  cord. 

An  accurate  diagnosis  must  be  sought  in  the 
history  of  the  injury,  in  the  existence  of  local  aching 
and  stiffness,  and  in  observing  the  time  of  onset  of  these 
seemingly  paralytic  symptoms.  In  cases  of  real  inti-a- 
spinal  injury,  paralytic  symptoms  are  much  more 
likely  to  be  found  immediately  after  the  accident, 
while  after  simple  sprain  they  may  Ije  entirely  absent 
until  the  stiffness  and  pain  become  pronounced,  as 
they  usually  do  in  the  course  of  a  few  days.  Where 
certain  diagnosis  is  impossible,  it  is  better  to  err  on 
the  side  of  assuming  central  injury,  than  of  failing  to 
recognise  it.  For  here  arises  a  dilemma,  that  the 
later  treatment  of  spinal  sprain  is  that  which  we 
ought  especially  to  avoid,  were  it  known  that  there 
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was  injury  to  the  spinal  membranes  or  the  cord. 
This,  unquestionably,  is  movement,  systematically 
carried  out  so  as  to  lessen  the  stiffness  and  its 
attendant  pain. 

Treatment. — As  in  the  treatment  of  sprains  else- 
where, so  also  is  it  in  the  case  of  the  spme,  movement 
must  be  begun  as  soon  as  by  rest  in  bed  and  the 
application  of  warmth  with  hot  flannels  or  linseed 
poultices,  the  pain  has  been  allayed,  the  tendency  to 
inflammation  has  been  kept  in  bounds,  and  nature  has 
set  about  the  work  of  repair.    No  precise  rules  can 
be  laid  down  as  to  the  length  of  time  during  which 
rest  must  be  enforced.     The  constiisation  may  be 
relieved  by  aperients  or  simple  enemata,  and  any 
difficulty  with  the  bladder  may  be  relieved  by  the  use 
of  a  soft  catheter  scrupulously  clean.    These  eai'ly 
troubles  having  been  met,  we  must  have  the  patient 
out  of  bed,  so  that  by  the  movements  of  walking  and 
gentle  gymnastic  exercise  the  stiflhess  and  pain  may 
be  removed.    Towards  this  end  massage  of  the  affected 
muscles  may  sometimes  be  of  great  service.  The 
symptoms,  aching  and  stiffness,  are  often,  however,  of 
long  continuance,  and  it  is  frequently  difficult  to  carry- 
out  the  requisite  treatment  in  consequence  of  the 
pain  which  movement  entails.     Movement  and  the 
application  of  heat  may  be  beneficially  combined  by 
ironing  the  back  with  a  hot  iron,  for  the  heat  compels 
the  patient  to  move,  and  so  call  filjres  into  action  over 
which  he  has  no  voluntary  control.    The  pain  and 
stiffness  are  most  liable  to  last  for  a  long  time  in  those 
who  lead  a  sedentary  life,  a  fact  which   shews  the 
value  of  movement,  and  in  those  also  who  have  a 
tendency  to  gout  or  rlieuniatism.    In  such  cases,  in 
addition  to  constitutional  treatment,  the  occasional 
application  of   the  combined  faradic  and  galvanic 
currents  to  the  affected  muscles  will  sometimes  give 
relief  wlien  other  means  liave  failed. 
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It  is  a  question  how  far  in  some  of  these  cases  the 
continuance  of  tlie  pain  and  stiffness,  when  definitely 
local  and  perhaps  unilateral,  may  be  due  to  a  more 
direct  involvement  of,  and  eflusion  into,  one  or  more 
of  the  spinal  joints.  In  rare  instances  supptiration  in 
a  joint  has  followed  severe  spinal  sprain,  and  it  maj' 
be  that  simple  effusion  at  times  occurs  and  gives  rise 
to  the  same  sorts  of  symptoms  as  effusion  in  the  joints 
of  the  limbs. 

The  spinal  injuries  of  railway  collisions 

are  essentially  of  the  same  kind  as  those  which  have 
been  already  described,  and  are  very  common  after  such 
forms  of  accident,  because  the  violence  is  exactly  such 
as  to  cause  undue  bending  of  the  spinal  column,  or 
strtiin  of  muscular  fibres  when  the  patient  is  un- 
consciously holding  his  body  stifi',  as  an  involuntary 
means  of  protecting  himself  from  injury.  This  form  of 
spinal  injury  is  often  more  severe  in  what  may  be  called 
slight  collisions,  for  then  it  is  that  the  patient  is  likely 
to  be  thrown  to  and  fro  several  tiines  in  the  carriaire,  a 
result  which  does  not  haj^pen  in  the  severest  accidents, 
when  all  is  over  in  some  sudden  crash,  destructive  to 
the  carriages,  and  frequently  to  life  and  limb.  The 
spinal  sprains  thus  received  are  of  every  variety  and 
degree,  and  cases  are  sometimes  observed  where  the 
whole  vertebral  column  seems  to  have  been  .sprained, 
is  painful  and  tender  throughout  its  whole  length,  and 
the  least  movement  is  for  a  time  well-nigh  impossible.  . 
Then  especially  is  it  that  the  existence  of  pseudo-  I 
paralytic  symptoms  is  likely  to  cause  difficulty  and 
trouble,  for  it  rarely  happens  that  spinal  sj^rain  is  the 
sole  injury  sustained. 

Symptoms. — As  a  consequence,  to  some  extent, 
of  the  general  violence,  but  more  especially  of 
the  alarming  circumstances  of  tlie  accident,  the 
patient  is  prone  to  sufi'er  from  a  train  of  .symptoms 
which  have  tlieir  beginning  in  undoubted  collapse, 
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which  do  not,  however,  pass  away  like  the  usual  symp- 
toms of  shock  after  other  and  commoner  injuries,  but 
may  be  protracted  and  little  amenable  to  treatment. 
As  the  result  of  the  shock,  of  shock  which  is  largely  if 
not  entirely  due  to  fright,  there  is  developed  a  con- 
dition of  general  bodily  and  mental  depression,  a  stato 
of  neurasthenia,  or  nerve  weakness  and  exhaustion, 
which  is  not  dependent  on  any  known  structural 
changes,  and  which  may  even  arise  in  those  who  have 
met  with  no  bodily  injury  at  all. 

This  state  of  neurasthenia  is  characterised  by 
various  symptoms,  of  which  derangements  of  the  cir- 
culatory and  vaso-motov  systems  are  the  most  pro- 
nounced ;  and  we  meet  with  palpitation,  alternate 
sensations  of  heat  and  cold,  coldness  of  the  extremities, 
sweating,  diarrhoea,  menorrhagia,  and  sometimes  poly- 
uria, together  with  great  restlessness,  sleeplessness, 
and  nervousness,  as  marked,  perhaps,  in  males  as  in 
females,  loss  of  control  over  the  emotions,  a  tendency 
to  hysterical  crying,  asthenopia  from  weakness  of 
accommodation,  suppression  of  the  catamenia,  gi'eat 
languor,  and  early  fatigue  and  exhaustion  after  any 
physical  or  mental  work.  The  whole  condition,  which 
varies  much  in  individual  cases,  may  be  summed  up 
in  the  one  word  neitrasthenia,  which  indicates  that 
something  has  occurred  to  depress  and  lower  the  tone, 
vitality,  and  function  of  the  whole  nervous  system, 
cerebral,  spinal,  and  sympathetic. 

The  nervousness  "and  depression  may  be  extreme, 
despondency  is  a  necessary  part  of  the  condition, 
and  the  patient  is  prone  to  give  way  to  his 
feelings.  In  this  state  of  neurasthenia  it  is  that 
the  pseudo-paralytic  symptoms  of  spinal  sprain  are 
likely  to  be  regarded  as  of  more  serious  moment  than 
they  reidly  are,  and  to  suggest  tliat  there  has  been  in- 
jury to  some  })arts  of  the  central  nervous  system. 
T'hfise  cases  of  railway  injury  are  likely  to  make  large 
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calls  on  the  good  judgment  and  tact  of  the  surgeon, 
for  unfortunately  the  patient  is  subjected  to  influences 
which  may  seriously  retard  his  progress  towards 
recovery.  Px'ospective  compensation  may  tempt  him 
to  fraud  and  exaggeration,  or  may  cjuite  unconsciously 
prevent  any  voluntary  effort  being  made  to  throw  off 
the  invalid  state,  which  is  the  first  necessary  step  in 
the  return  to  work  and  a  healthy  mode  of  life.  The 
worries  of  litigation  are  also  seriously  opposed  to 
convalescence. 

Treatment. — Rest  both  of  body  and  mind  is  essen- 
tial in  the  treatment  of  such  cases,  and  it  must  be 
begun  soon.  Eest,  good  food,  fresh  air,  must  supjily 
the  chief  means  of  treatment,  for  no  drug  has  any 
special  influence  over  this  state  of  neurasthenia,  un- 
less, indeed,  it  be  bromide  of  potassium,  which,  from 
its  jjowerful  depressant  action,  has  a  serious  tendency 
to  aggravate  the  symptoms  which  already  exist,  and 
to  develop  others  of  a  like  kind.  In  the  great 
majority  of  cases  recovery  is  complete,  but  in  a  small 
proportion  of  the  severer  cases  the  patients  never 
seem  to  regain  the  same  strength  as  they  had 
before  the  accident,  or  do  so  only  after  a  very  long 
time. 

Meningitis  is  a  result  to  be  feared  in  all  cases  of 
severe  spinal  sprain.  There  are  two  forms  of  inflam- 
mation of  the  spinal  membranes,  the  acute  and  the 
chronic.  To  the  former  we  have  already  referred  in 
speaking  of  wounds  of  the  spinal  canal,  from  which 
this  kind  of  meningitis  usually  starts.  It  may,  how- 
ever, arise  Avhen  there  has  been  no  wound,  either  from 
septic  poisoning,  or  some  ill  condition  of  the  patient 
causing  suppuration  at  the  seat  of  injur}',  in  connection, 
it  may  be,  with  some  inflamed  intervertebral  joint. 
Suppui'ation  spreads  to  the  spinal  canal,  and  lights  up 
an  acute  meningitis  Avhich  may  s]ieedily  be  fatal ;  and 
after  death  the  si^inal  membranes  arc  found  bathed 
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in  pus,  and  liere  and  there,  perhaps,  the  cord  itself  is 
softened  and  indaraed. 

Subacute  or  chronic  meningitis  runs  no  such 
violent  course,  but  is  most  insidious  both  in  its  origin 
and  progress.  Although  extremely  rare,  it  is  never- 
theless a  result  to  be  feared  when  the  sprain  has  been 
severe,  and  especially  in  the  flexible  cervical  spine. 
From  laceration  or  rupture  of  an  intervertebral  liga- 
ment, one  of  the  ligamenta  subflava  for  example,  there 
starts  an  inflammation  which  may  spread  inwards,  un- 
til inflammatory  lymph  is  poured  out  upon  the  spinal 
membi'anes,  glueing  them  together,  and  by  pressure 
implicating  either  the  spinal  nerves  or  the  spinal  cord. 
There  is  thus  developed  a  local  meningitis,  which  of 
itself  causes,  perhaps,  no  symptoms,  and  has  never  been 
suspected  until  some  nervous  structures  have  become 
involved,  when  the  real  mischief  has  then  been  done. 
Persistent  local  pain  and  local  tenderness,  increased  by 
pressure  or  movement,  more  especially  in  the  cervical 
region,  should  always  arouse  a  suspicion  of  the  exist- 
ence of  some  deep-seated  inflammatory  mischief,  and 
enjoin  the  necessity  of  absolute  rest. 

When  the  meningitis  ("  pachymeningitis,"  as  it 
has  been  termed)  has  involved  nervous  elements,  cord 
or  nerve  roots,  other  signs  and  symptoms  help  to  make 
the  diagnosis  certain.  We  now  find,  in  varying  pro- 
portion and  degree,  iirterference  with  motion  and 
sensation  in  the  regions  supplied  by  individual  nerves, 
wasting  of  muscles,  peripheral  pains  and  other  evi- 
dences of  nerve  disturbance. 

Treatment  is  in  such  cases  far  fi'om  satisfactory. 
Counter-irritation  should  be  used,  cither  by  repeated 
blisters  to  the  spine,  or  by  seton  ;  and  the  pei'sistent 
administration  of  mercuiy  and  iodide  of  potassium 
should  not  be  withlield,  even  in  cases  wliore  no 
syphilitic  element  is  present. 

Iaiti-:ispiii:ia  li:i>iiioi-i-li:i|^(>  is  a  yet  rarer  result 
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than  the  forogoiiitf  of  any  violent  twist  or  MTench  of 
tlie  spine,  and  is  due  to  some  vessel  giving  way  with- 
in the  sj^inal  canal.  The  quantity  of  extravasated 
blood  may  be  very  large,  and  give  rise  to  symptoms 
which  are  dependent  on  pressure  upon  the  spinal  cord. 
Paralysis  may  be  complete  of  all  the  parts  below  the 
blood  level,  which,  as  it  rises  in  the  canal,  may 
speedily  cause  death  from  interference  ^\'ith  respiration. 
Intraspinal  htemorrhage  may  also  result  from  falls  on 
the  buttock,  or  from  severe  blows  on  the  sjiine ;  but 
from  any  cause  it  is  extremely  rare  unless  accom- 
panied with  other  injuries  to  the  spinal  column,  such 
as  fracture-dislocation. 

Symptoms. — It  may  be  difficult  to  say  whether  the 
symptoms  are  really  due  to  hasmorrhage  or  to  some 
more  immediate  damage  to  the  cord  ;  but  in  the  latter 
case  the  paraplegia  is  commonly  instantaneous,  M'hile 
from  haemorrhage  the  symptoms  may  begin  to  show 
themselves  only  after  lapse  of  time,  or  they  may  steadily 
increase  as  the  blood  is  being  poured  out  in  the  canal. 
Should  the  blood  be  small  in  quantity  and  Ioav  down 
in  the  canal,  there  may  be  few  symptoms,  and  there 
is  hope  of  its  complete  absorption  and  of  ultimate 
recovery ;  but  there  is  also  a  risk  of  inflammatory 
mischief,  and  the  development  of  symptoms  which  are 
due  either  to  the  pressure  of  unabsorbed  clot,  or  of 
subacute  meningitis. 

Treatment.— Ice  must  be  applied  to  the  spine, 
whilst  the  jsatient  is  kept  at  perfect  rest  on  his  face, 
and  ergot  or  sfallic  acid  should  be  administered.  In 
the  later  stages  we  must  follow  the  Siinie  line  of  treat- 
ment as  in  subacute  meningitis.  It  is,  however,  but 
little  amenable  to  treatment,  both  in  its  actual 
progress  and  in  the  after-consequences  which  may 
ensue. 

A  very  rare  result  of  violent  and  extreme  bend  of 
the  spine  is  liaamorrhage  into  the  substance  of  the  coi'd 
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itself,  with  such  symptoms  as  must  necessarily  follow 
its  partial  or  complete  destructiou  at  the  seat  of 
lesion. 

Fractures  axd  Dislocations. 

Injuries  of  this  nature  are  most  commonly  caused 
by  indirect  violence,  whereby  the  spinal  column  has 
been  bent  beyond  the  limits  of  its  elasticity  and  the 
strength  of  the  ligaments  which  hold  its  set^ments 
together.  Parts  of  the  spine,  however,  as  of  the  verte- 
bral arches,  may  be  broken  by  the  direct  violence  of  a 
severe  blow.  Thus,  one  or  more  spinous  processes 
may  be  detached,  and  the  diagnosis  is  made  by  the 
mobility  and  crepitus  which  can  be  easily  elicited. 
AVhen  the  line  of  fracture  is  more  deeply  seated,  and 
runs  through  the  laminaj  or  pedicles,  for  instance,  these 
usual  signs  may  be  moi'e  obscure.  Any  such  deep- 
seated  fracture  entails  the  additional  risk  of  being 
associated  with  intraspinal  haemorrhage,  and  of  in- 
flammation arising  in  close  proximity  to  the  spinal 
caral.  The  precaution,  therefore,  should  never  be 
neglected,  after  all  severe  blows  on  the  spine  itself, 
of  acting  as  if  fracture  had  unquestionably  occurred, 
and  keeping  both  the  patient  and  the  parts  at  absolute 
rest,  so  that  repair  may  take  place  with  a  minimum 
of  inflammatory  action.  Persistent  pain  in  the  region 
of  one  or  more  vertebrje  increased  by  manipulation, 
and.  pain  or  hypertesthesia  in  the  periphery  of  one 
or  more  nerves  emanating  from  the  neighbourhood  of 
the  injury,  should  excite  tlio  suspicion  of  fractui-e. 
Should  paraplegic  or  other  symptoms  of  nerve  disturb- 
ance be  met  with  soon  or  late  as  the  result  of  a 
severe  V)1ow  on  tlu;  spine,  the  symptoms  are  probably- 
due  to  intraspinal  hemorrhage  or  to  the  pressure  of 
inflammatory  lymiih.  It  is  not  common  for  the  spinal 
cord  itself  to  bo  affected  in  such  acci(leiil;s,  alllioiigh  it 
has  sometiiiHis  liecu  fouud  contused  wlien  tlie  l)low 
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has  been  caused  by  a  bullet  or  shell  striking  the 
spine  with  the  momentum  of  a  great  velocity. 

Fracturc-dislofatioM.— In  fractures  and  dis- 
locations from  indirect  violence  the  cord  is  almost  in- 
variably injured,  crushed  by  the  displaced  vertebrae, 
or  torn  by  the  sudden  and  excessive  stretching  or 
bend.  Amongst  this  class  of  injuries,  the  commonest 
by  far  are  those  in  which  fracture  and  dislocation  are 
combined  ;  but  the  exact  nature  of  the  lesion  depends 
more  upon  the  region  in  which  it  occurs  than  upon 
the  mode  of  accident. 

The  smallness  of  the  cervical  vertebrte,  their 
horizontal  position,  and  the  extreme  flexibility  of  this 
region,  render  uncomplicated  dislocation  most  frequent 
in  the  neck,  although  examples  of  it  have  been  met 
with  lower  down. 

Below  the  neck,  however,  the  "broken  back"  is 
usually  a  "  fracture-dislocation,"  from  the  fact  that 
a  greater  violence  is  necessary  to  cause  the  injury, 
and  that  the  vertebrae  are  not  so  readily  separated 
from  each  other.  Thus,  of  394  cases  collected  by 
Ashhurst,  124  were  pure  dislocations,  and  of  these 
104  occurred  in  the  cei-vical,  17  in  the  dorsal,  and 
3  in  the  lumbar  region.  These  facts  have  an  im- 
portant bearing  on  prognosis  and  treatment,  for  in 
cases  of  pure  dislocation  the  cord  is  somewhat  less 
likely  to  be  irreparably  crushed,  or,  at  any  rate,  lace- 
rated, such  injui'ies  as  it  receives  being,  perhaps,  from 
simple  pressure  alone.  If,  therefore,  we  can  succeed 
in  reducing  the  displacement  in  the  rare  cases  where 
the  displacement  has  not  undergone  sjDontaneous  re- 
duction, the  cord  may  be  thereby  liberated,  the  para- 
lysis from  pressure  on  it  may  disappear,  and  the  risk 
of  destructive  inflammation  .spreading  in  its  .substance 
may  be  lessened.  And  although  the  efforts  to  reduce 
a  displacement  lower  than  the  neck,  where  probably 
fracture  and  dislocation  are  combined,  ai'e  not  so  likely 
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to  be  successful,  it  may  be  well  to  make  the  effort, 
that  the  cord  may  liave  a  better  chance  of  repair, 
should  it  happen  that  it  has  not  been  crushed  to  j^ulp 
by  the  displaced  vertebrse. 

Signs. — In  every  region  deformity  is  a  sign  of 
displacement ;  but  in  the  neck,  in  addition  to  in- 
creased mobility,  and  the  existence  of  a  gap  between 
spinous  processes,  there  may  be  distinct  projection 
in  the  pharynx,  and  the  patient 
may  experience  difficulty  in 
swallowing.     Leaving,  then, 
for  a  time,  the  nature  of  the 
injuries  in  special  regions,  and 
acknowledging  that  there  may 
be  infinite  variety  of  lesion  in 
different  parts,  there  are  cer- 
tain characteristics   more  or 
less  common  to  all  cases  where 
the  "back"  has  been  "broken" 
by  indirect  violence  or  inordi- 
nate bend.  The  intervertebral 
substance  is  more  or  less  torn 
and  separated  from  tlie  bone,    ^ig.  os.-Fracture-Disloca- 
and  the  vertebra,  which  is  the         tion  oUhe  Spine, 
upper  one  at  the  site  of  disloca- 
tion, rides  forward  on  that  Avhich  is  below  it,  and  carries 
with  it  all  the  parts  above,  never  being  separated  at  the. 
same  time  from  both  its  fellows.  Moreover,  one  or  both 
of  the  articular  processes  may  be  dislocated,  and  a  line 
of  fracture  may  or  may  not  run  through  any  part  of  the 
vertebral  arch.    Ligaments  are  more  or  less  injured, 
lacerated,  or  completely  ruptured,  and  in  the  lower 
part  of  the  column,  in  the  lower  dorsal  region,  for 
example,  where  fracture-dislocat  ion  is  most  common,  it 
is  not  unusual  to  find  tliat,  in  the  extreme  forward 
Vjendijig  of  the  spine,  a  portion  of  tlie  body  of  the 
vertebra  immediately  below  tlie  point  of  separation  is 
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broken  off  obliquely  from  above  downwards  and  for- 
wards (Fig.  93).  The  deformity  thus  induced  may  be 
permanent  and  iri'educible ;  but  in  the  upper  parts  of 
the  spine,  where  the  segments  are  small,  it  is  by  no 
means  uncommon  for  the  dislocated  parts  to  return  to 
their  natural  positions  instantly  after  the  accident. 
Whether  the  dislocation  has  been  momentary  or 
remains  permanent,  the  cord  is  crushed  at  the  moment 
of  the  accident. 

Injury  to  tlie  cord  is,  then,  the  source  of  chiefest 
danger  in  all  cases  of  broken  back,  for  inflamma- 
tion is  prone  to  spread  from  the  seat  of  lesion, 
and  gradually  i\w  olve  the  centres  of  respiration,  and 
cause  death  by  asphyxia.  The  higher  the  lesion, 
therefore,  the  sooner  is  death  imminent  from  spi'eading 
myelitis,  and  if  we  can  liberate  the  cord  by  the  reduc- 
tion of  displacement,  we  may  perhaps  remove  one  cause, 
at  any  rate,  of  continuing  injury  to  it,  and  give  thereby 
some  better  chance  of  life.  Of  no  case,  however,  is  it 
possible  to  think  hojaefuUy.  We  are  in  the  pi-esence 
of  an  injury  which  is  almost  inevitably  fatal  sooner  or 
later,  and  the  best  we  can  do  is,  by  good  nursing,  to 
make  life  comfortable  and  free  from  suffering  as  long 
as  it  lasts.  The  proposal  made  to  trephine  the  spine, 
so  as  to  relieve  the  cord  from  pressure,  has  met  with 
no  success,  and  has  made  no  footing  in  surgery. 
Trephining  the  si)ine  has  no  analogy  whatever  to 
trephining  the  skull. 

Symptoms  «lue  to  injury  of  the  covd.— Pa- 
rnplcg^in,  or  paralysis  of  motion  and  sensation) 
is  commonly  complete,  and  is  of  all  parts  below  the 
seat  of  lesion.  It  may,  however,  be  of  lesser  extent, 
and  incom])lete,  and  often  motion  is  more  affected 
than  sensation.  The  limit  of  cutaneous  insensibility 
is  usually  well  defined,  and  may  be  mapped  out 
with  accurate  precision,  and  the  boundary  between 
sensibility    anil    inscusilnlity    may    sometimes  be 
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byperasthetic,  a  phenomenon  probably  due  to  the 
nerve  trunks  being  involved  in  inflammation,  and  so 
irritated  at  the  site  of  lesion.  As  myelitis  spreads  up 
the  cord,  so  the  line  of  insensibility  gradually  rises 
higher. 

"When  there  is  no  deformity  the  seat  of  lesion 
has  to  be  determined  by  the  level  of  the  paralysis  ; 
and  then  it  must  be  borne  in  mind  that  the 
nerve  cords  run  with  a  gradually  increasing  obliquity 
downwards  in  the  spinal  canal ;  that  in  the  cervical 
region,  witli  the  exception  of  the  eighth,  the  nerves  are 
named  from  the  vertebra  above  which  they  issue,  while 
below  this  region  they  are  named  from  the  vertebra 
below  which  they  come  out  of  the  column.  A  nerve, 
in  fact,  comes  off  from  the  cord  considerably  higher 
than  its  name  might  imply.  The  cord,  moreover,  is 
most  commonly  injured  at  or  about  the  lowest  part 
of  the  displacement,  that  is,  at  the  part  where  the 
upper  or  dislocated  vertebra  rides  forward  on  the 
vertebra  below  it. 

Speaking  broadly,  the  higher  the  lesion  the  greater 
is  the  immediate  danger,  while  above  the  origin  of  the 
phrenics,  which  issue  above  the  fourth  cervical  ver- 
tebra, death  is  usually  instantaneous  unless  the  cord 
has  not  been  entirely  destroyed. 

When  the  fi'acture-dislocation  is  below  the  second 
lumbar  vertebra  the  ^laralysis  may  be  yery  irregular  in 
its  distribution,  or  there  may  be  none  at  all,  because 
the  cords  of  the  cauda  equina  are  less  liable  to  in- 
jury than  the  spinal  marrow  itself.  In  any  region 
the  cord  may  be  only  partially  crushed,  and  recovery 
is  then  more  likely  to  ensue,  with  more  or  less  of 
permanent  paralysis. 

In  the  npper  dorsal  region  paralysis  may 
seriously  interfere  with  thoracic  l)reathing,  which, 
according  to  the  level  of  tin;  lesion,  will  be  more 
and    more    embarrassed,    until    there    is  nothinrf 
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left  but  diaphragmatic  respii^ation.  The  diagnosis 
of  this  kind  of  breathing  is  not  ditJicult.  The 
chest  walls  are  not  motionless,  as  might  have 
been  expected,  but  they  sink  from  atmospheric  pres- 
sure when  the  diaphragm  descends,  and  rise  some- 
what suddenly  again  to  their  previous  position  when 
the  diaphragm  is  once  more  relaxed.  The  chest 
cavity  is  tlierefore  made  small  by  collapse  of  the 
thoracic  walls  just  when  descent  of  the  diaphragm 
is  compelling  the  entry  of  air  ;  extra  work  is  thus 
thrown  on  the  diaphragm,  and  the  breathing  becomes 
more  and  more  laboured,  for  hypostatic  congestion  of 
the  lungs  soon  arises.  The  alse  nasi  work  vigorously, 
the  patient  is  obliged  to  breatlie  through  his  mouth, 
and  his  distress  is  added  to  by  dryness  of  the  throat 
and  tongue. 

Paralysis  of  the  blacltlcr  is  usually  complete 
in  all  cases  of  fracture-dislocation  when  complete 
paraplegia  indicates  the  severity  of  the  cord  lesion. 
Retention  of  urine  is  commonly  the  first  symptom  of 
it,  and  when  the  bladder  has  become  full  the  urine 
runs  over  and  dribbles  away.  In  the  course  of  a  few 
days,  perhaps,  and  more  especially  after  injury  to  the 
Cauda  equina  alone,  the  bladder  may  regain  a  certain 
amount  of  tone.  The  normal  act  of  micturition  is 
probably  under  the  control  of  special  centres  in  the 
cord,  reaching  from  the  level  of  the  second  to  that 
of  the  fifth  saci-al  ner^'es,  some  centres  Ijeing  con- 
nected with  the  spliincter  vesicie,  others  Avith  the 
detrusor  urin^e  ;  and  although  in  paralysis  after  in- 
juries the  action  of  both  these  muscles  is  commonly 
arniiliilated,  it  is  conceivable  that  one  may  be  aflected 
while  the  other  remains  intact.  Thus,  for  example, 
the  bladder  itself  might  be  jiaralyscd  while  the 
sphincter  remained  normal,  and  the  reflex  act  wliereby 
the  sphincter  relaxes  in  micturition  being  abolished, 
the  bladder  might  till  until  it  burst. 
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It  is  often  impossible  to  say  what  is  the  pre- 
cise nature  of  the  paralysis,  and  the  state  of 
the  bladder  must  therefore  from  the  hrst  engage 
the  surgeon's  attention.  A.  serious  matter  in 
these  cases  is  the  fact  that  the  urine  frequently 
becomes  alkaline  and  purulent,  and  presents  all 
those  features  which,  together,  are  characteristic 
of  cystitis.  This  change  in  the  urine  may  appear 
in  the  course  of  a  few  days,  and  is  probably 
due,  ill  some  measure,  to  the  outbreak  of  lesions  in 
some  part  of  the  urinary  tract,  kidney,  ureter,  or 
bladder,  of  the  nature  of  those  "  trophic "  lesions 
which  have  yet  to  be  spoken  of  under  the  name  of 
bed-sores,  and  to  the  urine  being  contaminated  with 
the  products  of  sloughing  inflammation. 

Cystitis  and  its  symptoms  may  arise  even  Avlien  no 
catheter  has  been  used,  so  that  the  view  which  attri- 
butes it  to  the  introduction  of  septic  matter  into  the 
bladder  is  not  always  tenable.  In  some  cases  it  is  doubt- 
less due  to  the  bladder  being  imperfectly  emptied.  It  is 
a  most  difficult  thing  for  some  persons  j:o  empty  their 
bladders,  or  even  to  micturate  at  all,  in  the  recumbent 
posture,  and  cystitis  of  a  mild  degree  may  arise 
from  this  cause  even  in  persons  who  have  no  real 
paraly.sis.  Cystitis  may  become  a  source  of  danger 
by  setting  up  or  aggravating  inllaiiimatioii  in  the 
urinary  passages,  and  in  chronic  cases  may  cause 
death  by  exhaustion  or  by  the  formation  of  "  surgical 
kidney."  The  treatment  does  not  differ  from  that 
which  is  suitable  for  cystitis  in  other  cases,  and  no 
catheter  should  be  used  which  is  not  scrupulously 
clean. 

Parnlysis  of  llic  bowel — Closely  allied  in  its 
physiological  nature  to  the  act  of  micturition  is  that 
of  defjecation,  wliich  also  may  be  variously  affected 
after  fracture-dislocations.  The  immediate  effects  de- 
licnil,  to  a  large  extent,  on  the  contents  of  the  rectum 
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at  the  time  of  the  accident.  If  full,  involuntary 
evacuation  will  soon  take  place ;  Avhile  if  empty, 
defsecation  may  not  be  until  the  rectum  has  become 
full.  Hence  the  involuntary  act  of  defsecation  takes 
l^lace  only  every  now  and  then.  Constipation  is  very 
common.  Continuous  "  incontinence "  is,  indeed, 
very  rare  unless  the  motions  are  extremely  loose. 
Occasional  involuntary  evacuation  is  the  usual  rule ; 
but  sometimes  the  patient  acquires  the  power  of  tell- 
ing when  his  rectum  is  becoming  loaded,  and  the 
baneful  consequences  of  involuntary  and  unexpected 
discharge  may  be  thus  avoided. 

When  the  cord  lesion  is  high  up,  additional  dis- 
tress may  be  caused  by  tympanitis,  collection  of 
flatus  being  favoured  by  arrest  or  diminution  of  the 
natural  peristalsis  of  the  intestines.  This,  also,  not 
only  adds  to  the  constipation,  but  may  even  inter- 
fere with  the  already  embarrassed  respiration,  and 
call  for  relief  by  the  use  of  enemata  containing  some 
antispasmodic,  such  as  asafcetida  or  turpentme. 
The  tympanitis  may  also  be  relieved  by  the  i)assage 
of  a  long  tube  into  the  sigmoid  flexure.  Aspiration 
of  the  gut  in  such  cases  is  not  devoid  of  risk. 

Priapism,  from  vascular  turgescence  of  the  penis, 
is  a  common  result  of  injuries  of  the  cord,  and  is  due, 
in  all  probability,  either  to  passive  distension  of 
vessels  from  vaso-motor  palsy,  or  to  irritation  of 
special  centres,  the  exact  seat  of  which  has  not  been 
determined.  The  state  of  semi-erection  is  most 
marked  during  the  few  days  which  follow  the 
accident,  while  at  a  later  period  it  may  only  be 
induced  by  some  local  irritation,  such  as  passing  a 
catheter.  Most  connnonly  met  with  after  cervical  and 
dorsal  injuries,  it  has  in  rare  instances  been  seen  after 
fracture-dislocation  still  lower  down.  Its  import  is 
uncertain,  and  it  is  neither  influenced  by  nor  demands 
treatment. 
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Distiirbanocs  of  temperature  are  sometimes 
very  striking  in  cases  of  fracture  -  dislocation, 
especially  when  the  cord  injury  is  in  the  cervical 
region.  When  the  fall  incidental  to  collapse 
has  passed  away,  there  follows  in  some  instances 
a  very  high  range,  the  thermometer  rising  to 
107°,  108°,  or  even  110°  Fahr.  The  cause  of 
this  hyperpyrexia  is  by  no  means  clear,  but  from 
recent  physiological  observations,  which  have  Ijeen 
strikingly  confirmed  by  the  results  of  certain  injurieji 
or  lesions,  it  seems  probable  that  the  heat  production 
which  ordinarily  goes  on  in  the  body  tissues  is  no 
longer  restrained  by  supposed  true  calorific  centres, 
having  their  seat  in  the  cerebral  cortex  of  each 
hemisphere  near  the  fissure  of  Rolando,  and  having 
crossed  action.  A  lesion  may  cut  off  this  inhibitory 
action  of  one  or  both  centres ;  and  it  is  obvious  that 
this  result  is  most  likely  to  ensue  when  the  injury  is 
high  up,  as  in  the  cervical  region  when  the  cord  is 
wholly  crushed,  and  when  a  lai-ger  area  of  the 
tliermo  -  genetic  tissues  is  thus  severed  from  the 
inhibitory  centres  in  the  brain  (Hale  White) 
Sometimes,  also,  in  cases  of  cervical  injury,  the  pulse 
becomes  extremely  slow,  deliberate,  and  full.  The 
precise  seat  of  the  lesions  causing  these  phenomena 
has  yet  to  be  determined. 

Of  far  greater  importance  is  the  occurrence 
of  bed-sores,  to  the  prevention  of  which  the 
surgeon  must  devote  his  earliest  care.  In  all 
probability  there  are  two  kinds  of  bed  -  sores. 
Some  a,ppear  at  points  of  pressure  alone,  such  as  the 
sacrum  arul  great  troclianters,  and  originate  only  after 
pressure  has  been  long  continued  or  unrelieved.  They 
do  not  diller  from  pressure  sores  in  other  cases,  Imt 
it  is  more  didicult  to  prevent  them,  becanso  tlie 
paralysed  and  lie![)less  patient  cannot  gain  relief  by 
voluntary  change  of  posture.    The  tcndoncy  to  their 
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formation  may,  howevei',  be  largely  diminished  by 
placing  the  patient  at  the  earliest  moment  on  a  watei- 
or  spring  bed ;  and  by  the  use  of  ring  cushions,  stuffed 
with  horse-hair  or  cotton  wool,  we  may  ensure  that 
such  pressure  as  is  unavoidable  may  be  widely  diffused 
instead  of  bearing  on  one  small  point.  The  skin, 
moreover,  may  be  protected  with  plaister,  or  hardened 
by  bathing  it  with  spirit  lotion,  and  all  contact  with 
urine  or  fieces  must  be  jjrevented.  Bed-sores  of  the 
other  variety  run  a  more  rapid  and  violent  course,  and 
cause  extensive  destruction  of  tissue.  These  also 
are  found  most  commonly  at  sites  of  pressure,  but 
not  invariably  so,  and  they  may  have  a  destructive 
rapidity  which  seems  out  of  all  jDroportion  to  any 
pressure  which  can  have  been  exerted.  Sometimes 
they  appear  within  a  day  or  two  of  the  accident ;  and 
from  all  their  characteristics  it  seems  highly  probable 
that  they  are  really  the  result,  directly  or  indirectly, 
of  some  "  trophic  "  disturbance,  either  due  to  inflam- 
mation of  the  cord,  or  through  the  intermediate 
influence  of  a  peripheral  neuritis  which  has  arisen  as 
the  result,  in  some  as  yet  unexplained  manner,  of  the 
myelitis.  To  such  bed-sores  the  name  "  decubitus 
acutus'"  and  ^' deci(bitus  ominosus"  has  been  given, 
and  more  recently  that  of  "  nettropathic  eschars." 
While  ever  of  gravest  import,  it  sometimes  hapi^ens 
that  the  destructive  process  is  arrested,  the  sloughs 
become  detached,  and  healing  may  ensue.  In  both 
kinds  of  sores  the  detachment  of  slough  may  be 
hasteried  by  linseed  or  charcoal  poultices,  and  when 
granulations  have  been  formed  tlie  ulcer  may  be  dressed 
with  stimulant  ointment  or  lotion,  pressure  being  as 
much  as  possible  avoided. 

Alteration  in  the  reflexes  is  a  common  se- 
quence of  fracture-dislocation,  and  the  phenomena 
vary  according  to  tlie  site  of  tlie  cord  lesion.  AVhen 
situated  in  the  dorso-lumbar  region,  the  knee  jerk, 
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for  example,  may  be  abolished  and  may  remain  so ; 
but  it  often  happens  in  the  course  of  a  few  days,  as 
myelitis  sets  in,  that  the  reflexes  become  exaggerated, 
and  a  sensory  stimulus,  such  as  tickling  the  feet,  or 
the  movement  of  the  bed  clothes,  may,  unknown  to 
the  patient,  cause  spasmodic  movements  of  the  legs, 
which  are  most  distressing  and  interfere  with  perfect 
rest.  The  character  of  the  reflexes,  both  superficial 
and  deep,  may  give,  in  both  recent  and  chronic  cases, 
most  valuable  information  as  to  the  site  and  extent  of 
the  cord  lesion.  The  reader  must  refer  to  special 
works  on  nerve  diseases  for  fuller  knowledge  on  this 
subject.  The  injuries  of  special  regions  now  demand 
our  consideration. 

Fracture-dislocation  in  the  cervical  re- 
gion.— Separations  between  occiput  and  atlas  are 
most  uncommon,  for  the  range  of  movement  between 
them  is  limited,  and  the  ligaments  are  strong. 
The  most  frec^uent  injury  in  this  part,  from 
falls  upon  the  head  whereby  the  upper  spine  is 
violently  bent,  is  separation  of  the  atlas  and  axis,  the 
first  vertebra  riding  forwards  on  the  second,  and 
causing  instant  death  from  crush  of  the  cord  against 
the  odontoid  process  (Fig.  94).  The  odontoid 
is  itself  sometimes  broken  off",  and  one  or  both 
of  the  check  or  other  ligaments  give  way ;  but 
notwithstanding  that  death  is  usually  instantaneous, 
there  have  been  cases  where  the  odontoid  has  be- 
come anchylosed  in  a  new  position,  and  recovery  has 
taken  place  with  permanent  nan-owing  of  the  spinal 
canal. 

Separations  between  the  second  and  third  vertebrre 
are  usually  associated  with  fracture. 

Below  the  third  cervical  we  enter  the  region 
where  pure  dislocations  arc  more  common  from  falls 
upon  the  head  and  neck. 

tSymptoms.  —  The   cord  is    usually  crushed  in 
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its  entire  thickness,  and  life  is  rarely  prolonged 
for  more  than  two  or  three  days,  thoracic 
respiration  being  annulled,  and  diaphragmatic  alone 
left.  The  phrenics  come  out  above  the  fourth 
vertebra,  and  may  escape  injury  even  when  the 
separation  is  at  this  level ;  but  myelitis  will  speedily 
put  an  end  to  the  integrity  of  their  centres.  Below 
this  point,  as  far  as  the  second  dorsal,  it  is  necessary 
to  remember  the  origin  of  the  cords  of  the  brachial 

plexus,  and  the  distribution 
of  its  branches,  in  making  a 
diamosis  as  to  the  exact  seat 
of  lesion,  and  that  the  de- 
scending branches  of  the 
cervical  plexus  may  allow  of 
perfect  cutaneous  sensibility 
in  parts  much  lielow  the 
level  of  the  destruction  of 
the  cord.  In  partial  lesions, 
when  the  anterior  cornua  are 
alone  involved,  movements 
PiK.  94.-rracture-DisiocatioB    "1^7       paralysed  according 

of  the  Upper  Cervical  Spine.     to  physiological   I'ather  than 

anatomical  connectioms. 
Extension,  for  example,  may  be  j^aralysed,  while 
flexion  remains  intact,  because  the  correlated  muscles, 
which  cause  a  particular  action  of  a  limb,  are  grouj^ed 
together  in  the  spinal  ganglionic  cells. 

Injuries  to  the  cord  in  the  lower  cervical  and  upper 
dorsal  region  may  cause  parah/tic  mi/osis,  in  which  the 
pupils  are  unable  to  dilate  because  of  palsy  of  the 
dilator  fibres  of  the  iris  supplied  by  the  sympathetic, 
which  has  an  intimate  connection  with  this,  the 
"  oculo-pupillary  "  region  of  the  cord.  The  myosis  is 
most  marked  when  unilateral,  but  in  any  case  it  is 
necessary  to  examine  the  eyes  both  in  light  and  shade 
in  order  to  recognise  it. 
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Fractiirc-dislocatiou  in  tlie  dorsal  and 
Itiiiibar  reg:ioiis. — From  tlie  second  dorsal  vertebra 
downwards,  fracture-dislocations  are  far  more  common 
than  dislocations  alone,  and,  as  a  rule,  the  cord  is  irre- 
parably damaged.  In  fractures  below  the  eleventh  dor- 
sal the  prognosis  is  more  favourable,  for  the  size  and 
strength  of  the  vertebrie  in  this  region  render  complete 
dislocation  more  difficult,  and  the  cord  escapes  total 
destruction. 

Below  the  second  lumbar  the  cords  of  the  cauda 
equina  are  less  liable  to  injury  than  the  spinal  cord 
itself. 

Paralysis  may  from  the  first  be  incomplete, 
and  there  may  be  considerable  return  of  motion 
and  sensation,  and  of  control  over  bowel  and 
bladder.  Cystitis  and  bed-sores  are  the  chief  risks  to 
which  the  patient  is  exposed.  Defonnity  is  likely  to 
be  permanent,  and  when  repair  is  taking  place  the 
application  of  a  Sayre's  jacket  may  give  comfort  by 
ensuring  rest  and  fixation  of  the  spine. 

Injury  to  the  sacro-coccygeal  Joint. — The 
sacro-coccygeal  joint  may  become  the  seat  of  disease 
from  injury,  and  any  movement  of  it,  as  in  defecation,  or 
in  excessive  action  of  the  gluteus  maximus,  which  has 
attachment  to  the  coccyx,  may  give  rise  to  pain. 
There  may  also  be  local  heat  and  swelling.  These 
symptoms  and  signs  are  of  importance  in  diagnosis, 
because  "  coccygodynia,"  or  neuralgic  pain,  is  a  not 
uncommon  affection,  especially  amongst  neurotic 
women.  Rest  is  essential  in  the  one  case  ;  it  probably 
has  little  influence  in  the  other,  and  attention  should 
be  ratlicr  directed  to  the  pelvic  viscera,  uterus,  and 
ovaries. 

lInilator:il     <lislocations    of    tiic  s|»iii(> 

are  not  uncommon  in  the  neck,  from  violent 
bend  or  even  extreme  rotation.  Here  two  articu- 
lar processes  are  separated  from  each    other,  and 
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the  inferior  conies  to  ride  in  front  of  the  superior, 
the  head  is  turned  and  fixed  towards  the 
opjDOsite  side,  local  deformity  may  be  felt  if  the  neck 
is  tliin,  and  either  by  some  impairment  of  motion  and 
sensation,  or  by  pain  and  tingling  in  the  periphery, 
there  may  be  evidence  that  the  nerve  which  issues 
from  tlie  spine  at  the  site  of  injury  is  being  irritated 
by  stretching  or  pressure.  Reduction  should  be 
etfected  at  once  by  extension  of  the  neck  so  as  to 
disengage  the  processes,  and  turning  the  head  into  its 
right  position.  Rest  must  be  enforced  for  some  time 
afterwards,  and  the  prognosis  is  favourable  unless 
there  be  fracture  also,  or  the  cord  has  been  itself 
damaged. 

CoNcussiox  OF  THE  Spixal  Cord. 

This  term  ought  to  be  restricted  to  those  cases 
in  which  an  injury  has  been  inflicted  on  the  cord  from 
blows u])on  the  spine,  similar  and  analogous  to  the  effects 
produced  on  the  brain  by  blows  on  the  skull.  In  the 
case  of  the  head  it  is  well  recognised  that  severe 
concussion  blows  ujjon  it  ujay  cause  contusion  of  the 
brain  substance  both  near  the  site  of  the  blow  and  at 
opposite  parts  from  contre-coup,  and  in  addition  certain 
effects  which  are  commonly  those  of  collapse  from  the 
shock  or  concussion  of  the  whole  brain  mass. 
Although  brain  and  spinal  cord  are  merely  diflerent 
parts  of  one  system,  their  pliysical  surroundings  are 
yet  so  diflerent  that  that  which  is  a  common  injury  in 
the  case  of  the  brain  is  extremely  rare  in  the  case  of 
the  spiiial  cord.  There  are,  indeed,  very  few  cases  on 
record  in  which  it  is  possible  to  say  that  the  cord  has 
been  locally  injui'ed,  stunned,  or  contused  by  con- 
cussion only ;  and  careful  examination  of  many  which 
have  been  so  recorded  sliows  that  suflicient  attention 
has  not  been  paid  to  the  effects  of  direct  contusion 
from  displaced  vertebra;,  of  haunoi-rhage  around  the 
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cord,  or  of  hteuioiThacfe  into  and  laceration  of  its  sub- 
stance  from  violent  sudden  bend. 

Given,  however,  a  case  in  which  the  cord  has 
been  locally  concussed  or  contused,  the  resultant 
symptoms  are  the  same  as  are  met  with  from 
local  injury  due  to  other  causes ;  and  they 
would  doubtless  be  the  same  if  the  injury  merely 
consisted  in  local  stunning,  for  a  time,  that  is,  until 
the  effects  of  the  concussion  or  stunning  had  passed 
away.  Nevertheless,  it  is  extremely  doubtful  whether 
this  latter  condition  ever  follows  local  injuiy. 

Railioay  spine.— It  has  been  thought  by  some 
that  the  severe  nervous  disturbances  which  are  seen 
after  railway  collisions  are  due  to  concussion  of  the 
spinal  cord,  but  there  is  no  evidence  that  the 
spinal  cord  is  any  more  affected  than  are  other  oi'gans 
of  the  body  by  the  severe  shock  of  such  accidents  ; 
and  although  it  is  conceivable  that  prolonged  func- 
tional disturbance  thus  originated  may  end  in  struc- 
tural degeneration,  such  a  result  is  very  very  rare,  and 
occurs  perhaps  in  those  only  who,  by  various  causes, 
are  predisposed  to  the  outbreak  of  nerve  disease.  It 
must  not  be  forgotten  that  concussion  of  the  brain  is 
often  caused  in  railway  accidents,  and  many  of  the 
after- symptoms  of  neurasthenia  are  rather  due  thereto 
than  to  injury  to  other  parts  of  the  nervous  system. 
It  has  indeed  been  suggested  that  the  term  "  railway 
brain"  is  more  appropriate  than  "railway  spine." 

Concussion  injuries  of  the  cord,  much  more  analo- 
gous to  concussion  injuries  of  the  brain,  are  some- 
times met  witli  in  connection  with  gun-shot  wound, 
where  the  great  momentum  of  a  bullet  upon  the  spine 
may  cause  contusion  of  tlie  cord  witliout  opening  the 
spinal  canal.  The  term  also  i.s  applicable  to  cases 
where  many  minute  lesions,  giving  rise  to  immediate 
paralytic  symptoms,  have  been  caused  by  a  fall  from 
a  height  flat  upon  the  back. 
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XL    INJURIES  AND   DISEASES  OF 
THE  NECK. 

Victor  Horslet. 
I.  Wounds  and  Contusions  of  the  Neck. 

A.  Contusions. — A  blow  directly  on  the  neck 
will  in  all  cases  cause  a  certain  amount  of  eccliymosis, 
i.e.  extravasation  of  blood.  So  long  as  this  is 
superficial  to  the  deejD  fascia  it  is  of  no  importance, 
provided  the  skin  is  unbroken.  It  frequently  extends 
in  the  loose  subcutaneous  tissue  almost  to  the  middle 
line  posteriorly,  and  in  front  may  reach  below  the 
clavicles  on  to  the  chest.  If,  on  the  otiier  hand,  the 
extravasation  is  beneath  the  deep  fascia  in  the  loose 
connective  tissue  surrounding  the  large  vessels  and 
nerves,  then  it  will,  by  pressing  on  the  same,  cause 
symptoms  sometimes  of  an  alarming  character. 

As  for  du-ect  injury  to  the  deep  cervical  structures 
from  a  blow,  we  may  note  an  accident  Avliich  is 
not  an  organic  lesion,  but  a  disturbance  of  function 
which  may  end  fatally,  namely,  spasm  of  the  glottis. 

As  a  result  of  contusion  the  larynx  may  be  frac- 
tured or  the  ccsophagus  ruptured.  The  arteries  may 
be  damaged  so  as  to  produce  a  traumatic  aneurism, 
and  injury  of  a  vein  may  lead  to  the  formation  of  a 
blood  cyst.  Injury  of  the  sympathetic  nerve,  if  suffi- 
cient only  to  irritate  it,  will  cause  dilatation  of  the 
pupil  and  protrusion  of  the  eye-ball,  while  if  it  is 
paralysed  then  the  jaupil  will  be  dilated,  the  eye-ball 
retracted,  and  the  secretion  of  sweat  on  that  side  of 
the  head  and  neck  interfered  with. 

B.  Womirts. — Simple  uncomplicated  wounds  of 
the  neck  must  be  treated  on  general  j:)riuci]ik's,  and 
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may  be  expected  to  heal  by  the  lirst  intention  if  the 
parts  are  kept  perfectly  at  rest.  For  this  purpose  the 
patient's  head  and  neck  should  be  fixed  by  being 
placed  between  sand-bags  covered  with  a  thin  pillow, 
or  a  light  splint  of  guttapercha  may  be  fitted  to  the 
shoulders  and  nape  of  the  neck,  so  that  the  head 
cannot  turn.  After  ligature  of  large  vessels  this  pre- 
caution should  always  be  taken. 

WoHiids  of  special  parts.— Punctured  wounds, 
stabs,  etc.,  in  the  jjosterior  trimiyle  may  reach  the 
subclavian  vessels,  the  brachial  and  cervical  plexuses, 
the  spine  and  spinal  cord. 

If  the  large  vessels  are  wounded,  and  the  haemor- 
rhage temporarily  arrested  by  plugging,  pressure  is 
to  be  made  on  tlie  proximal  side  of  the  wound,  which 
must  then  be  laid  freely  open  and  the  vessel  tied  with 
chromic  catgut,  and  the  wound  dressed  antiseptically. 
If  one  of  the  cervical  nerves  entering  the  brachial 
plexus,  or  one  of  the  cords  of  the  2:)lexus,  is  divided 
by  a  cut,  and  no  restoration  of  motor  power  has  been 
attained  at  the  end  of  five  or  six  weeks,  the  wound 
must  be  reopened  and  the  nerve  sutured.  If  the 
spinal  cord  is  reached  by  a  knife,  bayonet,  etc.,  then 
the  special  symptoms  of  paralysis,  etc.,  will  denote 
the  amount  of  injury  (Art.  x.),  and  treatment  must 
be  mainly  directed  to  providing  A'ery  free  drainage 
of  the  wound,  coupled  with  the  liberal  use  of  anti- 
septics. Wounds  in  the  front  of  tlie  neck  and  of  the 
anterior  triangle  may  be  here  considered  together, 
although  in  some  points,  es])ecially  in  their  after 
effects,  the  regions  dilFer.  {See  Cellulitis  of  the  neck, 
page  477.) 

Wounds  of  tlie  front  of  the  neck  and  of  tlie  an- 
terior  triangle  may  injure  (1)  the  air  passage;  (2)  the 
food  passage  ;  (.3)  the  large  vessels  ;  (4)  the  large  nerves. 
The  ordinary  cut  throat  of  tlie  suicide  or  homicide  has 
always  received  s[iecial  notice  in  surgical  text-books. 


474 


Manual  of  Surgery. 


but  presents  nothing  ^Deculiav  in  itself,  unless  it  be 
endless  variations  in  the  extent  of  the  lesion.  Conse- 
quently, the  symptoms  attendant  on  injury  of  various 
important  structures  noted  above  will  be  described  in 
detail,  with  their  appropriate  treatment,  and  as  such 
symptoms  are  very  distinct,  any  comjjlicated  case  of 
cut  throat  is  merely  a  combination  of  some  of  the 
above  possible  accidents.  However,  it  cannot  be  too 
often  insisted  upon  as  a  general  fact,  aiiplicable  to  all 
cases,  that  the  main  importance  of  a  wound  in  the 
neck  does  not  lie  in  the  immediate  symptoms  it 
presents,  however  iirgent,  but  in  the  possibility  of 
complications  ai-ising  in  the  after-treatment ;  for  since 
the  former  can  be  met  by  the  ordinary  rules  of  action 
in  surgical  emergency,  the  sequelte  (cellulitis,  pneu- 
monia, etc.)  really  determine  the  result  of  the  case, 
and  therefore  the  prognosis  too. 

1.  Wounds  of  the  air  2^(^ssage.  —  The  pharynx 
may  be  opened  by  a  horizontal  cut  passing  above 
the  hyoid  bone  through  the  base  of  the  tongue,  or 
below  the  hyoid  bone  in  the  thyro-hyoid  space. 
Here,  if  the  pharynx  be  extensively  opened,  the  cut 
divides  the  epiglottis  more  or  less  completely  according 
to  the  position  it  was  in  at  the  time.  The  divided 
epiglottis  has  sometimes  caused  asphyxia  by  dropping 
into  the  glottis,  plugging  it  up,  and  exciting  spasm. 
In  either  of  these  kinds  of  severe  cut-throat  about  the 
hyoid  bone,  air  and  food  will  escape  through  the 
wound,  and  the  tongue,  when  thus  cut  free  from  the 
hyoid  bone,  frequently  presses  backwards,  and  pro- 
duces more  or  less  suffocation  ;  it  nnist  in  such  a  case 
be  drawn  forward  by  a  silk  loop  passed  through  it. 
After  thorough  washing  out  of  the  part  Avith  carbolic 
solution,  the  wound  in  the  mucous  membrane  of  the 
pharynx,  where  feasible,  maj'  be  closed  by  sutures 
placed  entirely  in  the  submucous  tissue,  the  angles  of 
the  skin  wound  apposed  by  a  few  horsehair  sutures,  and 
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free  drainage  with  a  large  tube  arranged  in  the 
middle  third  of  the  space.  The  wound  heals  always 
by  granulation,  as  the  movement  of  the  parts  prevents 
adequate  rest  for  primary  union,  and  it  usually  heals 
quickly  if  kept  very  clean  by  frequent  irrigation.  It 
must  be  wiped  out,  not  syringed,  if  the  glottis  is 
exposed. 

The  larynx  is  usually  opened  by  one  or  several 
transverse  cuts  about  the  lower  part  of  the  thyroid  carti- 
lage. While  no  special  symptoms,  beyond  the  usual 
escape  of  air,  etc.,  directly  accompanies  this  condition,  it 
is  especially  liable  to  be  followed  by  the  very  dangerous 
sequel  of  acute  inflammatory  cedema  of  the  glottis. 
The  glottis  being  cut  into,  usually  above  the  vocal 
cords,  it  is  exposed  to  the  aii',  to  irritation  by  blood, 
etc.,  and  so  acute  cedema  (in  wliich  the  mucous  mem- 
brane becomes  extremely  swollen  by  exudation  in- 
to the  loose  submucous  tissue)  being  excited,  the 
lumen  of  the  larynx  is  choked,  and  the  patient 
rapidly  becomes  asphyxiated  unless  a  tube  is  passed 
into  the  trachea.  For  this  reason  it  is  advisable 
to  perform  tracheotomy  whenever  the  glottis  is  the 
seat  of  the  wound,  for  the  rapidity  with  wliich 
cedema  glottidis  sets  in  is  so  extreme  as  to  sometimes 
kill  the  patient  before  the  operation  can  be  performed. 
At  the  moment  when  the  wound  is  inflicted  there  is 
danger  of  asphyxia  from  blood  running  down  between 
the  vocal  cords  and  filling  the  air  passages  ;  and  a  rela- 
tively small  quantity  of  blood  can  thus  produce  fatal 
asphyxia,  unless,  of  course,  the  patient  is  able  to 
cougli  it  up.  In  addition  to  oedema  glottidis,  the 
complication  of  emphysema  may  arise,  in  which 
condition  tlie  subcutaneous  tissues  of  the  neck  become 
infiltrated  with  air  and  enormously  swollen. 

Finaily,  when  the  vocal  cords  are  injured,  or  the 
cricoid  cartilage  is  cut  througli,  the  voice  is  cither  com- 
pletely abolished  or  very  much  woiikenod  and  hoarse. 
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If  the  trachea  is  only  opened  for  a  small 
distance,  it  will  heal  readily,  as  most  tracheotomy 
wounds  do.  If,  however,  as  rarely  happens,  it  is  very 
severely  wounded  (it  has  been  seen  completely  cut 
across),  it  should  be  united  with  line  cato^ut  sutures, 
the  wound  being  kept  freely  open  and  frequently 
cleansed. 

2.  Woi(,nds  of  the  food  passage  are  described  in 
Art.  v.,  vol.  iii.  Note  may  here  be  taken  of  the 
risk  of  septic  infection  with  this  complication.  Where 
possible  the  mucous  membrane  of  the  alimentary  canal 
should  be  closed  by  sutures. 

3.  There  is  no  mystery  about  the  symptoms  of 
wound  of  one  of  the  large  vessels.  If  seen  in  time 
the  bleeding  point  should  be  caught  between  the 
thumb  and  fore-finger  of  the  left  hand,  one  digit 
(preferably  the  thumb)  being  thrust  to  the  bottom  of 
the  wound,  the  other  being  outside,  pressing  on  the 
sterno-mastoid  muscle.  The  bleedins;  beins:  thus 
absolutely  an-ested  for  the  moment,  the  wound  should 
be  enlarged  up  and  down  for  a  short  distance,  the 
fresh  incision  dividing  the  deep  fascia.  A  finger  of 
the  right  hand  can  now  be  brought  to  exert  firm 
pressure  directly  on  the  trunk  of  the  bleeding  vessel, 
the  wound  in  Avhich  can  then  be  exposed  by  removing 
the  left  hand.  It  can  then  be  completely  closed  by 
catch  forceps.  If  the  original  wound  gape  very 
widely  thei'e  will  be  no  necessity  to  enlarge  it,  but  no 
time  is  to  be  wasted  in  trying  to  compress  the  vessels 
through  the  intact  structures  of  the  neck.  The 
wound  in  the  vessel,  now  under  perfect  control,  is  to 
be  permanently  closed  by  ligature  of  the  trunk  above 
and  below  it.  The  wound  is  then  to  be  disinfected 
and  dressed. 

4.  Injury  of  the  large  nerves  has  already  been 
alluded  to. 

In  concluiling  the  subject  of  wounds  of  (lie  neck, 
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attention  is  again  drawn  to  the  fact  that  the  majority 
of  cases  end  fatally  because,  the  wound  decomposing, 
the  foul  discharge  either  sets  up  cellulitis,  which 
spreads  down  into  the  mediastinum,  or  it  enters  the 
trachea  and  sets  up  septic  pneumonia.  Every  care, 
therefore,  is  to  be  exerted  towards  thorough  cleansing 
and  disinfection  of  the  wound. 

II.    Cellulitis  of  the  Neck. 

To  grasp  fully  the  conditions  under  which  the  loose 
connective  tissues  of  the  neck  become  the  seat  of  cellu- 
litis the  arrangement  of  the  cervical  fasciaj  must  be 
borne  in  mind.  Cellulitis  may  be  started  in  any 
one  of  the  regions  of  the  neck  occupied  by  connective 
tissue,  by  several  causes,  the  commonest  of  which  is 
inflammation  of  a  gland,  almost  invariably  a  lymph 
gland,  and  more  i-arely  the  salivary  glands.  The 
lymph  glands  are  liable,  of  course,  to  become  inflamed 
by  absoi'ption  of  septic  matter  from  a  sore  inside  the 
mouth  and  pharynx,  or  elsewhere,  especially  in  some 
acute  specitic  fevers,  e.g.  scarlet  fever,  diphtheria, 
when  the  swelling  of  the  neck  receives  the  title  of 
scarlatinal  angina,  cynanche  maligna,  etc.,  the  name 
simply  signifying  that  the  connective  tissue  around 
the  glands  is  in  a  state  of  acute  phlegmonous  inflam- 
mation. 

Next  to  acute  inflammation  of  the  glands  as  a 
cause  of  cervical  cellulitis,  comes  chronic  adenitis, 
which  is  usually  of  tubercular  origin,  then  wounds 
and  injuries  of  the  soft  parts  of  the  neck,  alveolar 
abscess  from  carious  teeth,  and,  finally,  specific  poisons, 
which  produce  the  particular  form  of  cervical  cellulitis 
known  as  angina  Ludovici  (or  Ludovigii),  and  the 
rare  parasitic  disease  known  as  actinomycosis. 

Cervical  cellulitis  jn'csents  itself  in  various  degrees 
of  severity,  as  cellulitis  does  everywhere.  Thus  we 
may  have  a  simple  but  acutely  developed  oedema  (acute 
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inflammation)  of  the  connective  tissue  spaces  as  occurs 
sometimes  in  diphtheria.  Or  this  may  be  phleg- 
monous, as  in  many  cases  of  septic  poisoning  and 
scarlet  fever,  the  centre  of  the  phlegmonous  mass 
softening  down  into  an  acute  abscess.  Further  than 
this,  the  inflammation  may  be  of  so  vii-ulent  a  type 
that  the  result  is  gangrenous  destruction  of  the 
tissues,  producing  sloughs  bathed  in  a  horribly  fffitid 
ichorous  fluid. 

As  the  best  example  of  this  latter  condition  may 
be  detailed  the  afiection  known  as  angina  Luclovici, 
or  submaxillary  cellulitis  or  angina.  The  general 
causes  which  excite  cervical  cellulitis  have  just  been 
mentioned,  but  it  will  easily  be  understood  that  the 
condition  of  submaxillary  cellulitis  is  most  usually 
started  by  a  local  spreading  inflammation  from  an 
abscess  round  a  carious  tooth,  or  from  sejDtic  in- 
flammation of  the  .submaxillary  gland. 

Angina  Ludovici  begins  like  an  acute  speciflc  fever, 
and  when  not  treated  runs  a  very  rapid  course,  ending 
fatally,  sometimes  in  from  five  to  nine  days.  It 
begins  with  pyrexia,  the  temperature  rising  rapidly 
to  103°,  104°,  ushered  in  by  a  rigor,  accompanied  by 
headache,  depression,  and  loss  of  appetite.  When 
these  symptoms  are  well  declared,  there  then  begins 
a  swelling  under  the  jaw,  which  is  simply  due 
to  oedema  of  the  connective  tissue.  The  swelling 
forces  the  tongue  upwards  and  backwards  so  as  to 
form  a  large  unwieldy  mass  in  the  mouth.  This 
causes  some  pain  in  swallowing,  and  interferes  with 
the  free  movement  of  the  jaw  and  with  speech.  Fre- 
quently there  is  comparatively  little  pain  in  this  aflfec- 
tion  ;  but  sometimes,  if  the  swelling  is  developed  very 
rapidly,  the  pain  is  severe,  until  the  limiting  fascia 
gives  way  and  allows  the  pus  to  infiltrate  the  surround- 
ing tissues,  when  the  patient  experiences  considerable 
relief.    If  the  swelling  is  incised  at  this  time  it  will 
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be  found  to  be  composed  of  sloughy,  but  solid,  connec- 
tive tissue,  infiltrated  with  foul  greyish-brown  sero- 
pus.  The  muscles  become  infiltrated  secondarily,  and 
the  cellulitis  may  spread  into  the  anterior  mediastinum 
and  even  reach  the  pericardium,  the  patient  dying  of 
exhaustion  and  septicfemia  if  not  relieved. 

Treatment. — In  all  cases  an  incision, 
to  li  inches 
long  is  to  be 
made  through 
the  skin  and 
superficial  fat, 
any  vein  di- 
vided being 
picked  up  with 
catch  forceps. 
If  the  cellulitis 
is  clearly  de- 
fined and  local- 
ised to  one  or 
the  other  spaces 
of  loose  cellular 
tissue  in  the 
neck,  then  it 
clearly  must  be 
under  the  deep 
fascia,  which  is 

therefore  to  be  divided  to  the  same  extent  as  the  skin. 
A  certain  amount  of  serous  cedeuia  fluid  will  ooze  into 
tlio  wound  from  the  cut  tissues.  A  steel  director  is  now 
to  be  thrust  carefully  towards  the  centre  of  the  swelling, 
and  if  foul  ichorous  matter  flow  along  the  groove  of 
the  director,  a  pair  of  di-essing  forceps  is  to  be  tlirust 
(closed)  along  the  groove  to  the  centre  of  the  abscess, 
and  tlien  withdrawn  with  the  liladcs  moderately  sepa- 
rated so  as  to  dilate  the  ojiening.  Finally  a  large 
drainage  tube  should   be  inserted,  and  the  whole 
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syringed  out  with  warm  carbolic  acid  solution.  Tlie 
neck  should  then  be  M'rapped  in  hot  fomentations 
of  boracic  lint. 

The  line  of  incision  varies  accoi'ding  to  the  space 
to  be  opened  (Fig.  95).  Thus,  in  the  posterior  tri- 
angle the  cuts  should  be  made  parallel  to  the  main 
vessels  and  nerves,  taking  care  at  the  fore  part  not  to 
wound  the  external  jugular  vein. 

To  open  the  spaces  in  front  of  the  neck  in  angina 
Ludovici,  the  incision  miist  ahvaj's  be  made  in  the 
middle  line,  and  if  necessary  a  further  one  may  be 
carried  through  the  centi'e  of  the  swelling,  but  this 
is  rarely  necessary.  The  connective  tissue  space 
around  the  carotid,  etc.,  is  to  be  opened  as  in  the 
operation  for  ligature  of  that  vessel,  namely,  parallel 
to  the  sterno-mastoid. 

III.    Tumours  op  the  Neck. 

Tumours  of  the  neck  include  among  their  varieties 
several  kinds  which  are  peculiar  to  the  region  in- 
volved, these  mostly  being  congenital  in  origin. 
Viewed  as  a  whole  they  may  very  justly  be  divided 
into  two  main  classes,  viz.  cystic  and  solid  tumours. 
Cysts  are  usually  arranged  according  to  theii*  contents, 
but  for  clinical  purposes  are  best  grouped  in  the 
anatomical  order  of  the  parts  they  arise  from,  and 
the  same  method  will  be  employed  in  treating  of  the 
solid  tumours. 

A.  Cystic  Tumours. 

1.  Cyslic  tumours  ai'ising^  froui  persis- 
tence of  embryonic  structures. — The  fissures  in 
the  neck,  known  as  visceral  clefts  in  the  embr^'o, 
sometimes  do  not  close,  or  only  partially,  i.e.  at  both 
ends  and  not  in  the  middle,  or  at  one  end  only.  If 
the  first  imperfection  exists,  there  may  be  found  a 
pi'olongation  of  the  angle  of  the  moutli  almost  to  the 
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ear,  while  at  three  points  between  the  lower  bonier  of 
the  jaw  and  tlie  thorax  it  may  present  itself  as  a  sinus- 
like cavity,  running  upwards  and  backwai'ds  from  the 
front  of  the  neck,  sometimes  only  just  admitting  a 
probe,  and  always  secreting  a  little  thin  mucous  fluid. 
If  the  ends  of  such  a  "  congenital  fistula  "  are  closed 
and  the  centre  patent,  then  there  develops  a  congenital 
cystic  tumour,  which  may  reach  a  large  size  and 
extend  deeply  (sometimes 
to  the  spine),  so  as  to  form 
important  connections  witli 
the  large  vessels  and  nerves. 
These  cysts  form  rounded, 
painless  swellings,  with  ex- 
ceedingly thin  walls,  and 
the  skin  over  them  non- 
adherent (Fig.  96).  They 
usually  conti-iin  a  serous 
fluid,  and  therefore  come 
under  the  general  appella- 
tion of  "  hydrocele  colli," 
but  in  some  rare  instances 
they  ai-e  lined  by  one  or  Fig.  oe.-Larse  Congenital  Hy- 
more    Liyers    of   epithelial  droceie  of  the  A'eck. 

cells,  and  contain  a  fatty 

material.  If  it  should  prove  impossible  to  extir- 
pate these  cysts  (after  repeated  aspiration  has  been 
tried),  they  should  be  injected  with  iodine  or  car- 
bolic acid. 

The  other  common  class  of  congenital  cystic 
tumours  are  often  calhul  cleruioid,  but  it  must  not  be 
supposed  that  they  nlwiiys  contain  examples  of  all 
dermal  appendages.  Tiiese  dermoid  cysts  usually  are 
found  in  the  middle  line,  where  the  somatic  plates 
fuse  togetiun-,  anrl  tliey  arise  no  doubt  from  small 
masses  of  inckuled  epiblast.  As  may  readily  be  ima- 
gined, they  are  also  found  in  the  sites  of  the  visceral 
F  F — 21 
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clefts,  but  this  position  is  rarer.  The  cominonest 
seat  is  between  the  genio-h^'oid  muscles,  where  the 
tumour  presents  itself  as  a  I'ounded  swelling  in  the 
middle  line,  just  above  the  hyoid  bone.  It  pushes  up 
the  floor  of  the  mouth  and  the  tongue  so  as  to  project 
considerably  beneath  the  buccal  mucous  membrane. 
These  cysts,  when  they  occur  on  the  side  of  the  neck, 
often  form  dangerous  adhesions  to  the  lai-ge  vessels. 
Like  the  "  hydrocele "  cysts,  these  have  very  thin 
walls,  but  unlike  them,  the  dermoid  contents  always 
contain  a  large  quantity  of  yellowish-white  fatty 
debris  (cholesterine,  etc.),  with  epithelial  cells.  More 
rarely  hair,  sebaceous  matter,  and  teeth  have  been  found 
in  them.  They  must  be  extirpated  with  special 
attention  to  surrounding  structures. 

2.  Cystic  tiiinours  arising'  from  the  air 
an<1  food  passages. 

(ft)  Cysts  containing  air  may  arise  in  the  neck  from 
either  the  apices  of  the  lungs  projecting  up  under 
the  sterno-mastoid,  or  from  the  side  (usually)  of  the 
trachea  {traclieoceln).  In  the  first  case  the  cyst  is 
an  example  of  hernia  of  the  lung  (Art.  i.,  vol.  iii). 
In  the  second  case,  as  the  result  of  maldevelop- 
ment,  the  parts  are  not  united  in  the  middle  line, 
so  that  a  tracheal  fistula  is  left ;  or  one  or  more  rings 
are  wanting  so  as  to  render  a  hernia  of  the  mucous 
membrane  of  the  trachea  possible  when  powerful  expi- 
ratory efi'ects  are  made,  especially  if  the  glottis  he 
closed. 

(h)  The  bursa  between  the  hyoid  bone  and  the 
thyroid  cartilage  may  enlarge  and  become  distended 
with  fluid.  It  should,  if  acutelj^  inflamed,  be  treated 
with  leeches  and  liot  fomentations.  It  may  require 
aspiration,  but  I  have  seen  the  fluid  absorbed  in 
about  a  month  in  the  case  of  a  young  man  who 
refused  all  treatment.  Aspii'ation  is  always  of 
service. 
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(c)  Cystic  tumours  may  originate  in  the  mucous 
glands  of  both  trachea  and  cesopliagus  :  the  secretion 
being  pent  up  so  as  to  form  retention  cysts. 

3.  Cysts  arising  from  tlic  l>lo««l-vessels. 

(a)  The  commonest  blood  cystic  tumour  in  the 
neck  is  an  aneurism  (Art.  xxvii.,vol.  i.). 

(6)  The  next  commonest,  perha})s,  is  a  simple  cyst 
containing  blood ;  the  cyst  being  developed  in  con- 
nection with  a  vein  or  in  an  enlarged  venous  plexus. 
Another  variety  of  cyst  containing  blood,  more  or  less 
altered,  however,  is  the  so-called  hajmoi-rhagic  cyst, 
which  condition  results  from  rupture  of  some  small 
vein  or  veins  leading  to  the  formation  of  a  cystic 
cavity.  Aspiration  of  this  kind  of  cyst  sometimes 
draws  off  blood  so  altered  as  to  present  a  chocolate- 
like appearance. 

(c)  The  third  kind  of  blood  cystic  tumoTir  is 
venous  angioma,  which  develops  in  the  neighbourhood 
of  the  vessels,  usually  in  the  posterior  triangle. 
Beyond  being  extremely  rare,  it  does  not  difier  from 
ordinary  venous  angioma. 

The  treatment  of  blood  cysts,  omitting  aneurism, 
depends  on  the  nature  of  the  cyst.  If  the  latter  is  in 
connection  with  a  large  vein  and  is  of  moderate, 
size,  it  is  to  be  exposed,  and  the  pedicle  or  the 
feeding  vessel  ligatured.  If  this  is  impossible 
it  must  be  treated  like  an  aneurism,  viz.  by 
electrolysis,  etc.  A  hemorrhagic  cyst  recpiires  dis- 
.socting  out  wliere  possible  ;  if  not,  it  must  be  .scraped 
and  drained.  Venous  angioma  in  the  neck  is  always 
best  treated  by  frequent  puncture  with  the  actual 
cautery  at  a  dull  red  heat. 

4.  Cysts  ni-isin^  rrom  lymph  vessels.— 
Lymph  cysts  containing  a  thin  serous  fluid,  are 
probably  more  common  than  is  generally  believed. 
From  their  watery  coiittuits  and  ijie  dciformity  pro- 
duced they  have  iieen  iiaiiied  "hygroma  colli."  They 
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are  divisible  into  two  classes,  congenital  and  ac- 
quired. 

Congenital  hygroma  is  a  very  grave  afTection,  the 
exact  origin  of  which  is  nob  very  clear.  A  child 
is  born  Avith  a  sero-cystic  tumour  usually  over  the 
carotid,  the  growth  steadily  increasing  and  causing 
death  by  pressure  on  the  resophagus,  trachea,  and 
blood-vessels.  If  punctured,  it  is  found  that  the 
cyst  is  composed  of  loculi  communicating  with  one 
another,  and  the  walls  of  each  firmly  adherent  to  the 
large  vessels  and  nerves.  The  treatment  shoiild 
consist  in  incision  and  antiseptic  drainage. 

In  the  adult  a  lymphatic  cyst  (acquired  hygroma) 
in  the  neck  is  usually  a  single  cavity  formed  by  a 
fairly  thick-walled  sac,  which  is  lined  by  lymphatic 
endothelium,  so  that  there  is  little  doubt  of  the  nature 
of  the  tumour.    It  should  be  excised. 

5.  Simple  sebaceous  (atheromatous)  cysts 
of  the  iieclt  are  not  uncommon,  and  require  no 
further  notice  here. 

0.  IIy«laticl  cysts  of  the  neck.— Very  rarely, 
i.e.  in  0-5  per  cent,  of  all  cases  of  hydatid  disease,  has 
the  echinococcus  been  found  in  cysts  of  the  neck. 
Treatment  should  be  by  incision  and  drainage. 

Little  has  been  said  of  the  differential  diagnosis 
between  the  various  cysts  described  above,  because 
the  diagnosis  between  the  different  kinds  is  rendered 
sufficiently  obvious  by  the  description  of  each  ;  but  it 
is  important  to  point  out  that  they  may  be  confounded 
■with  soft  solid  tumours,  e.g.  lipoma,  and  with  abscesses 
(especially  if  chronic).  In  most  cases  aspiration  with 
an  exploratory  syringe  is  harmless  if  performed  anti- 
septically,  and  with  due  caution,  while  it  frequently 
definitely  decides  the  diagnosis. 
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B.    Solid  Tumours  in  the  Neck. 

The  following  description  of  the  solid  tumours  is 
aiTanged  according  to  the  tissues  they  begin  in. 

1.  Tuiiiotii's  lii^i'owiii^  iVoiii  the  and 
connective  tissues. — The  skin  itself  is  occasionally 
the  seat  of  na;vi^  warts,  and  epithelioma,  the  latter 
occurring  especially  in  old  cicatrices.  These  require 
no  special  notice.  The  subcutaneous  tissue  is  very 
frequently  the  seat  of  one  of  the  simple  growtlis,  e.q. 
tibroma  and  lipoma,  which  are  most  common  in  the 
posterior  triangle.  More  rarely  enchondroma  and 
osteoma  have  been  found  springing  from  the  remnants 
of  the  visceral  arches  or  so-called  cervical  ribs. 
Primary  sarcoma  has  been  described  growing  in  the 
.connective  tissue,  especially  in  tlie  anterior  triangle. 
Special  difficulties  in  diagnosis  can  only  arise  when 
these  tumours  are  soft  and  growing  deeply  in  fat 
subjects. 

2.  Tumours  of  tlie  muscles. — These  are 
very  rare.  There  is,  however,  a  definite  tumour 
peculiar  to  the  cervical  muscles,  especially  to  the 
sterno-mastoid,  and  occurring  in  new-born  children- 
■vvhich  must  be  noticed  here.  In  breech  presenta, 
tions,  and  in  children  the  subjects  of  congenital 
sy])hilis,  there  is  often  noticed  after  birth  a  steadily 
increasing  swelling  about  the  middle  of  the  sterno-mas- 
toid muscle,  which  at  the  end  of  a  month  may  inter- 
fere with  swallowing,  etc.  It  is  clearly  a  syphilitic 
formation  at  a  point  damaged  by  rupture  at  birth, 
and  is  best  treated  with  mei-cury  and  external  aiiti- 
inllarnniat.ory  remedies. 

3.  1  iiiiiours  of  tBie  lymph  inlands  These 

glands  give  rise  to  by  far  the  largest  number  of 
tumours  in  the  neck,  so  that  it  is  worth  while  to 
digress  for  a  moment  to  n^call  to  mind  their  noi-mal 
position.    Besides  the  ghuidula;   concatenatse  lying 
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along  the  posterior  border  of  the  sterno-mastoiJ 
muscle,  the  following  are  constant  sites  for  lymphatic 
glands,  viz.  over  the  carotid  just  at  its  bifurcation  ; 
a  few  smaller  ones  being  arranged  along  the 
carotid  sheath  upwards  and  downwards  from  this  point; 
over  the  submaxillary  gland  just  below  the  body  of 
the  jaw ;  between  the  genio-hyoid  muscles  ;  over  the 
parotid  gland  in  front  of  the  tragus  of  the  pinna, 
and,  occasionally,  beneath  the  parotid.  Lymph  glands 
may  give  rise  to  tumours  under  the  following  con- 
ditions : 

Sim'ple  hyjoertrophy  sometimes  wrongly  described 
as  lymphadenoma.  The  glands  simply  inci'ease  in. 
size  and  density,  the  skin  is  freely  movable  over 
them  and  not  reddened ;  the  swelling  is  painless, 
as  a  rule,  and  non-adherent  to  surrounding  struc- 
tures. In  true  lymphadenoma  the  cer\dcal  glands 
partake  of  the  general  numerical  enlargement,  .'some- 
times forming  enormous  collar-like  masses  on  the 
sides  of  the  neck.  In  these  cases  the  glands  are  often 
so  adherent  to  one  another  as  to  form,  practically,  a 
confluent  mass.  Simple  enlargement  occurs  in  young 
individuals  placed  under  bad  hygienic  conditions,  or 
over-worked,  etc.  The  treatment  consists  in  local 
counter-irritation  by  iodine,  interstitial  injection  of  the 
same,  and  general  constitutional  treatment.  And  if 
all  these  means  fail,  excision  of  the  mass  should  be 
performed.    [See  Art.  xxviii.,  vol.  i.) 

Strumous  disease.  —  Chi'onic  inflammatory  changes, 
in  which  caseation  occurs  early,  is  found  in  the  cervi- 
cal glands  both  in  children  and  adults.  The  condition 
is  described  in  Art.  xix.,  vol.  i.,  to  which  reference  is 
directed. 

Chronic  inflammatory  and  syphilitic  enlargement. 
— These  require  only  to  be  mentioned  as  causes 
of  tumour  in  this  region,  reference  for  further  detail 
being  made  to  Art.  xxii.;  vol.  i. 
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Primary  new  growths.  —  The  commonest  new 
growth  commencing  in  the  lymjjh  glands  is  sarcoma. 
It  may  be  spincUe-celled  or  round-celled,  usually 
the  latter,  wliich  is  consequently  termed  lympho- 
sarcoma. This  is  excessively  malignant,  grows  with 
great  rapidity,  and  involves  surrounding  structures. 
8cattered  glands  may  be  attacked  simultaneously. 
Early  excision  is  the  only,  but  not  a  promising, 
treatment. 

Secondary  new  groiotJis.  —  Cancer  and  round- 
celled  sarcoma  usually  involve  the  lymph  glands 
secondarily.  Cancer,  especially  epitlielioma,  invades 
the  "lands  nearest  the  orisrinal  tumour.    The  enlarge- 

o  o  o 

ment  of  the  gland  is  usually  irregular,  painful, 
and  hard.  It  soon  becomes  very  adherent  on  the 
outside  to  surrounding  structures,  while  it  degenerates 
in  the  centre  so  as  to  form  a  cavity  filled  with  pul- 
taceous  debris.    Early  excision  is  the  only  treatment. 

IV.  Affections  of  the  Salivary  Glands. 
A.  Simple  inflammation  of  the  parotid.— 

The  parotid  gland  inflames  rarely  from  direct  primary 
causes,  but  very  frequently  as  a  symptom  of  some 
acute  specific  disease.  It  is  so  common  a  feature 
of  mumps  as  to  almost  render  the  terms  parotitis 
and  mumps  synonymous.  It  also  occurs  frequently 
in  pyainiia,  and  more  rarely  in  scarlet  fever,  ty|)hus, 
and  small  pox.  Acute  adenitis  of  the  submaxillaiy 
gland  is  as  rare  as  that  of  the .  parotid  is  common. 
Parotitis  usually  presents  itself  as  congestion  and 
(Bd(!ma  of  the  ghuul,  the  acute  swelling  being  ])ainful, 
and  causing  movement  of  the  jaw  to  be  very  limited. 
The  incubation  period  of  mumps  is  about  three  weeks, 
and  after  the  swelling  has  developed,  and  is  disap- 
pearing in  one  gland,  the  opposite  one  becomes  ad'ected. 

Suppurative  parotitis  only  occurs  in  very  debili- 
tated subjects,  and  in  pyanuia.     In  the  latter  afi'ection 
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it  is  heralded  by  a  severe  rii,'or,  and  is  Msually 
found  to  form  a  localised  swelling,  although  the 
phlegmonous  infiltration  around  spreads  through  the 
whole  gland.  Early  antiseptic  incision  is  the  only 
treatment,  coupled  with  the  general  treatment  of 
pyremia. 

Gangrenous  parotitis  is  a  very  rare  affection,  in 
which  the  inflammation  terminates  in  slouofhing  of  the 
superjacent  skin,  with  subsequent  destruction  of  the 
proper  gland  tissue.  Treatment  consists  in  free  incision 
and  the  application  of  strong  disinfectant  solutions. 

B.  Cystic  tumours  of  the  parotid. — Occa- 
sionally the  main  duct  of  the  gland  becomes 
plugged  by  a  calculus,  so  that  the  part  behind  the 
obstruction  and  the  gland  itself  are  distended  to  form  a 
retention  cyst.  This  condition  is,  however,  rare  in 
the  parotid.  In  the  sublingual  region,  salivary 
retention  cysts  are  more  common.  "Very  rarely  true 
cysts  (probably  arising  from  the  blocking  of  a  secondary 
duct)  have  been  met  with. 

C.  i^olid  tumours  ;  adenoma. — Simple  tu- 
mours in  the  salivary  gland,  comjjosed  of  one  tissue 
only,  are  very  exceptional;  in  almost  every  case  the 
growth  is  compound.  G-rowths  are  conmion  in 
the  parotid,  but  rare  in  the  submaxillary  and 
sublingual  glands.  The  ordinary  non-malignant 
"  parotid  tumour "  of  the  older  writers  is  now 
known  to  be  a  fibro-adenoma.  The  adenomatous 
tissue  is  simply  a  copy  of  the  original  gland  tissue, 
the  lumen  of  the  acini,  however,  being  filled  up 
with  cells.  Owina;  to  chnnsjes  in  the  fibrous 
stroma  of  the  tumour,  it  is  frequently  more  correctly 
termed  myxo-adenomn,  and  fi'om  the  not  infrequent 
development  of  cartilage  therein,  is  termed  a  myxo- 
chondro-fibro  adenoma. 

These  simple  parotid  tumours  grow  vor}'  slowly, 
distending  and  usually  rupturing  the  original  capsule 
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of  tliu  glaml,  but  forming  a  new  capsule  out  of  tlie 
surrounding  connective  tissue.  Wliile  growing  in  the 
gland  they  can  often  be  shelled  out  of  tliis  false  capsule 
without  wounding  the  healthy  gland  tissue.  The  skin, 
too,  is  usually  freely  movable  over  the  mass.  Occa- 
sionally the  socia  parotidis  is  affected  alone. 

Tlie  most  important  points  to  be  borne  in  mind  in 
connection    with  parotid 
tumours  are  (a)  the  facial 
nerve,  and  (6)  the  vascular 
supply. 

(rt)  The  facial  nerve 
ninning  througli  the  lower 
end  of  the  })arotid  is  liable 
to  the  ])ara]ysing  effects  of 
pressure  from  a  new  growth 
of  the  kind  indicated.  But 
it  is  more  liable  to  be  in- 
jured in  removing  the 
tumour,  and  the  possibility 
of  this  accident  (sometimes 
a  necessity)  should  be  ex- 
plained beforehand  to  the 
patient.  (h)  As  regards 
the  blood  supply,  it  is  also 
to  be  remembered  that  the  external  carotid  artery 
passes  through  the  d(!ep  portion  of  tlie  gland,  but 
no  notice  need  be  taken  of  luemorrhage  when 
it  is  a  question  of  thoroughly  removing  a  growth,  all 
vessels  being  .secured  with  forceps  as  tliey  bleed. 
The  internal  maxilhiry  artery,  will  be  found"  "to  bleed 
from  ijoth  ends  so  sis  to  requirt!  a  double  ligature. 

D.  A4l<>iio-<«arcomn  is  a  growth  which  aff(^cts 
the  submaxillary  gland  nearly  as  often  as  the  ])arotid  ; 
it  forms  a  stearlily  growing  tumoui'  (the  rate  of  growth 
incrensing  with  each  nicurrence)  widch  becomes  ad- 
herent to  neighl)0uring  structures,  and  invades  muscles 
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and  fascicle.  By  pressm-e  on  tlie  branches  of  the  fifth 
nei-ve  it  gives  rise  to  excruciating  pain,  and  penetrates 
deeply  between  the  jaw  and  the  base  of  the  skull.  It 
sometimes  affects  the  glands  secondarily.  Free  ex- 
cision must  be  performed. 

E.  Carcinoma  of  tlic  salivary  glands  is 
very  rare  ;  scirrhus  has  been  described  as  most  common. 
An  attem})t  to  remove  the  whole  mass  may  be  made  if 
the  disease  be  not  too  far  advanced. 

V.  Diseases  of  the  Thyroid  Body. 

Up  till  quite  recently  an  account  of  the  diseases  of 
the  thyroid  body  has  been  confined  to  description  of 
goitre  and  its  treatment.  There  seems  good  reason  now 
to  btJlieve  that  the  thyroid  gland  may  undergo  active 
atrophic  changes,  accomijanied  by  overgrowth  of  its 
stroma,  so  as  to  produce  the  fatal  disease  called  myx- 
oedema;  and,  moreover,  that  the  condition  known  as 
cretinism  results  from  non-de\^elopment  of  the  gland, 
and  consequently  loss  of  its  function.  A  simUar 
parallel  is  to  be  found  in  the  case  of  Addison's  disease, 
which  there  is  very  little  reason  to  doubt  is  simply 
due  to  a  loss  of  the  function  of  the  suprarenal  bodies. 
Both  in  cretinism  and  in  myxoedema  the  thyroid 
gland  is  either  atrophied,  or  the  seat  of  fibro-atrophic 
disease.  The  probable  function  of  the  thyroid  gland,  as 
establislied  by  experiments  and  clinical  observation, 
concerns,  in  the  first  place,  the  control  of  the  mucinoid 
substances  in  the  tissues  of  the  body,  and  albuminoid 
metabolism  to  some  extent ;  and,  in  the  second  place, 
ha3mapoiesis,  i.e.  manufacture  of  blood  corpuscles. 

1.  Atroi>l»y  «>r  tile  Uiyroid  jflaiid  is  followed 
by  the  disease  called  myxiedania,  in  which  the  patient 
becomes  lethargic,  the  subcutaneous  tissues  swell  from 
an  accumulation  of  mucus,  and  produce  an  appearance 
like  oedema,  save  that  the  swelling  is  resistent  (the  eye- 
lids and  lips  especially  being  extremely  puffy).  The 
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blood  becomes  very  anjemic,  tliere.  being  a  loss  of  red 
corpuscles  and  an  increase  of  leucocytes.  The  super- 
ficial vessels  of  the  skin  are  dilated  on  the  cheeks,  etc.; 
and  the  hair,  after  getting  very  thin  and  fine,  falls  out 
rapidly.  The  speech  becomes  thick  and  slow,  aiid 
the  mental  obfuscation  increases  until  the  patient  gra- 
dually becomes  almost  imbecile.  The  temperature  is 
almost  always  sub- 
normal, and  the 
urine  free  from  al- 
bumin, except  just 
towards  the  end. 
The  general  appear- 
ances are  well  seen 
in  Fig.  98.  This 
condition  has  been 
described  at  some 
length,  for  since  I 
have  produced  ex- 
actly the  same  dis- 
ease in  monkeys  by 
simply  removing 
the  thyroid  gland, 
it  is  now  possible 
to  explain  the  results  obtained  by  Kocher  and  others 
in  extirpating  goitres.  At  the  same  time  there  is 
proof  that  myxcedema  is  tiie  result  of  atrophy  of  the 
thyroid  body.  Some  hold  to  the  hypothesis  that 
myxcedema  is  in  some  way  or  other  an  affection  of  the 
sympathetic  nerve,  but  on  careful  exan)ination  no 
primary  changes  have  ever  been  found  in  the  sym- 
])athetio. 

2.  Tumours  of  the  thyroid  ;  ;^oitr«  or 
hronchoccle — Goitres  are  usuallv  divided  into  two 
classes,  simple  and  exophthalmic.  Tlioy  will  here  be 
groupcid  under  the  headings  of  congestive  and  neo- 
plastic. 
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A.  Coug-osJive  goiti-cs. — [a)  The  thyroid  body 
normally  swells  by  congestion  in  the  female  under  the 
influence  of  sexual  excitement  and  pregnancy,  also 
sometimes  during  menstruation.  (6)  It  may  remain 
swollen  and  pulsating  strongly,  so  as  receive  the  name 
of  vascular  or  pulsating  Ijronchocele.  Finally  we 
may  have  to  deal  with  the  very  serious  condition 
known  as  exoiihtlialmic  goitre. 

(c)  E.wpIiUialniic  yoilre.  —  This  is  a  variety  of 
goitre  Avhich  has  obtained  special  distinction  owing 
to  the  number  and  prominence  of  the  symptoms.  In 
a  patient  suffering  from  this  condition  the  thyroid 
glaud  is  swollen,  often  tender,  and  pulsating,  while 
the  eyes  bulge  out  of  the  orbits,  probably  from 
vascular  dilatation  in  the  loose  tissue  of  those  cavities. 
The  pi'otrusion  of  the  eyes  (exophthalmos)  may  be 
so  great  as  to  cause  conjunctivitis  and  ulceration  of 
the  cornea  from  exposure.  The  patient  is  at  the 
same  time  very  anaemic  and  weak.  The  pulse  is 
full  and  soft,  and  ail  anremic  murmur  is  often  to  be 
heard  at  the  base  of  the  heart.  There  is  usually 
amenorrlirea,  loss  of  appetite,  and  prostration.  The 
condition  may  end  fatally ;  or  after  lasting,  as  described, 
for  a  few  months,  gradually  vanish.  Treatment  is 
unsatisfactory  since  the  causation  of  the  primary 
congestion  in  the  thyi'oid  gland  is  unknown.  Iron, 
electricity,  etc.,  should  be  tried. 

B.  Neoplastic  goitres. — («)  The  thyroid  body- 
may  undergo  simple  hypertroplry.  This  sometimes 
follows  simple  congestive  goitre.  The  enlargement 
of  the  gland  is  both  in  the  stroma  and  proper  gland 
tissue,  so  that  it  is  hbroadenomatous.  Sometimes 
this  hypertrophy,  whicli  usually  all'ects  one  lobe  only, 
causes  vei'y  severe  .symptoms,  e.g.  breath lessness  on 
exertion,  faintness  and  giddiness,  trembling  and 
weakness  in  the  lind)s;  but  as  a  rule,  if  actively 
treated,  it  gradually  disappears.    The  mass  should  be 


Goitre. 


493 


painted  with  iodine,  or  an  ointirent  of  oleate  of  mer- 
cury (2  per  cent.)  and  niori^hia  (5  per  cent.)  be 
rubbed  into  tlie  skin  covering  it.  At  the  same 
time  quinine  and  iron  shoukl  be  administered  in  full 
doses. 

(6)  Fibrous  goitre  is  the  name  frequently  gi\'en 
to  the  mass  when  the  stroma  grows  at  the  expense  of 
the  proper  gland  tissue.  It  is  a  convenient  term  if  it 
is  understood  that  the 
tumour  is  really  a  large 
tibro-adenoma,  and  that 
it  may  be  very  soft  and 
vascular  (then  of  rapid 
growth),  or  it  may  be 
chronic  and  of  dense 
structure.  As  with  sim- 
ple hypertroi)hy,  this 
disease  usually  affects 
one  lobe  (more  com- 
monly the  right),  and 
according  to  the  ra- 
])idity  of  growth  pro- 
duces more  symptoms 
(Fig.  99).  It  gradually 
forces  the  trachea  to  the  opposite  side,  flattening  it  so 
as  to  diminish  its  calibre  ;  growing  backwards  it  pushes 
the  carotid  artery  and  jugidar  vein  with  tlie  vagus 
nerve  even  into  the  posterior  triangle.  It  stretches 
the  a})ove-mentioned  structures,  which  usually  become 
adherent  to  tlio  cap.sule  of  the  tumour.  The  tumour 
itself  is  situated  beneath  the  deeji  fascia,  and  is 
surrounded  by  the  loose  tissue  of  the  neck.  Owing 
to  its  relations  to  the  trachea  (the  isthmus  being 
fixed  to  that  tube  by  a  firm  layer  of  fascia),  the 
tumour  ris(^s  and  falls  with  every  effort  at  swallowing 
which  the  patitint  makes,  a  diagnostic  sign  of  the 
greatest  value.     The  vessels  arc  often  enormously 


Fig.  99— Fibrous  Goitre. 
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enlargerl,  the  thyroid  arteries  being  sometimes  one- 
third  of  an  inch  in  diameter. 

(c)  Cystic  goitre.  —  Before  describing  the  ti-eat- 
ment  of  fibrous  goitre,  it  will  Ije  best  to  mention  the 
cj'stic  condition.  Cystic  goitre  is  simjily  fibro- 
adenomatous  goitre,  in  which  large  cysts  appear 
derived  from  the  acini  of  the  gland.  The  contents  of 
these  cysts  are  usually  fluid,  serous,  bloody,  or  col- 
loidal. They  sometimes  attain  a  large  size,  making  up 
most  of  the  mass  of  the  tumour.  The  walls  of  the 
cysts  are  frequently  extremely  vascular,  and  in  long- 
standing cases  calcified. 

Treatment  of  goitre. — If  slow  growing,  in- 
unction of  mercury  or  iodine  may  be  tried  first 
If  these  fail  and  the  mass  is  cystic,  then  injection  of 
iodine  or  of  iodide  of  potassium  or  perchloride  of  iron 
into  the  substance  of  the  growth  or  into  a  cyst 
may  be  employed.  Great  care  must  be  taken  to 
avoid  puncturing  a  vein,  as  the  direct  injection  of  most 
of  the  above  fluids  into  the  blood  stream  is  a  fatal 
accident.  After  the  canula  is  inserted,  a  delay  should 
be  made  before  injecting,  to  see  if  a  stream  of  blood 
flows  out  indicating  wound  of  a  vessel.  If  the 
tumour  is  very  soft  and  rapidly  growing,  injection 
sometimes  produces  violent  inflammatory  mischief, 
leading  to  cellulitis  of  the  neck  and  abscess.  Eemoval 
of  the  whole  goitre  is  a  successful  operation  when  per- 
formed antiseptically,  but  should  be  coniined  to  one 
lobe  only.  Kocher  showed  that  complete  removal  of 
both  lobes  was  followed  by  myxojdema.  This  he  thought 
was  a  result  of  chronic  asphyxia  or  injury  of  the  sympa- 
thetic ;  but  my  experiments  above  referred  to  show  that 
it  is  due  to  loss  of  the  function  of  the  gland.  Moreover, 
the  removal  of  one  lobe  causes  atrophy  of  a  tumour  in 
the  other,  and  excision  of  the  isthmus  relieves  jn-essui-e 
symptoms,  and  also  causes  atropliy  of  the  growth,  so 
that  these  operations  are  alone  justifiable. 
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VI.  Affections  of  the  Larynx  and  Trachea. 

Fractures  aiitl  scalds  of  the  larynx  and 
trachea. — Contusions  and  wounds  of  the  larynx  and 
trachea  have  ah-eady  been  referred  to.  There  remain 
then  fractures  and  scalds  of  those  parts  forconsideration. 
As  mdema  gloUidis  plays  a  most  important  part  in  de- 
ciding the  nature  and  treatment  of  these  cases,  a  few 
words  may  be  added  to  what  has  already  been  said  at 
page  475.  In  the  hrst  place  it  must  be  noted  that  oedema 
of  the  glottis  may  come  on  "  idiopathically,"  i.e.  in 
some  cases  of  Bright's  disease.  Occurring  in  middle-aged 
men,  it  is  not  very  uncommon  to  find  that  the  patient  is 
seized  with  rapidly  increasing  difficulty  of  breathing, 
requiring  to  be  sat  up  in  bed,  using  all  the  extra 
muscles  of  respiration,  and  becoming  cyanotic.  In 
these  cases  the  mucous  membrane  of  the  pharynx  and 
larynx  (especially  the  loose  aryteno-epiglottic  folds) 
becomes  enormously  swollen  from  rapid  transudation 
of  fluid  into  the  submucous  tissue,  and  it  is  tliis 
swelling  which  blocks  up  the  entrance  to  the  glottis, 
and  so  causes  dyspnoea.  If  met  with  early,  this  so- 
called  idiopathic  oedema  (exactly  the  same  thing  is 
seen  in  wasp  or  bee  stings  of  the  back  of  the  throat) 
can  sometimes  be  got  rid  of  by  causing  the  patient  to 
inhale  steam  as  hot  as  it  can  be  borne,  but  it  often 
requirf^s  operative  interference.  Scarification  of  the 
aryepiglottic  folds,  performed  by  scoring  the  mucous 
mcmltrane  with  a  curved  probe-pointed  bistoury,  is 
sometimes  followed  by  complete  relief  as  tlie  fluid  and 
blooil  How  out  of  the  cuts.  As  a  rule,  however, 
laryngotomy  mu.st  be  performed  ;  without  an  an- 
Histhetic  (or  with  preliminary  freezing  of  the  skin) 
for  these  cases  which  arc  specially  liable  to  fatal  syncope 
which  might  I)e  inrluced  by  chlorofoi-m. 

Scalds  of  tiie  pharynx  and  larynx  ]iro- 
duc(^  the  same  condition  more  rapidly.     The  boiling 
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water  taken  into  the  mouth  from  a  kettle  is  not 
swallowed,  V)ut  ejected  by  the  violent  spasm  of  the 
pharynx.  However,  the  scalded  membrane  instantly 
becomes  violently  congested,  and  osdema  sets  in. 
Tracheotomy  must  be  performed  if  the  symptoms  of 
asphyxia  rapidly  inci'ease,  and  if  liot  inhalations  have 
proved  useless.  Syncope  is  also  common  in  these 
cases  owing  to  the  acuteness  of  the  asjihyxial  con- 
dition. Often,  if  the  child  escape  the  primary  evils 
just  described,  the  pharynx  and  larynx  become  the 
seat  of  a  fibrinous  exudative  iutlaramation  which  has 
been  called  croupous  since  the  mucous  membrane  is 
covered  with  a  white  fibrinous  false  membrane.  Pre- 
cisely the  same  condition  may  arise  from  a  person 
swallowing  sti'ons;  acids. 

Fractures  of  the  larynx  are  very  fatal  ac- 
cidents. The  thyroid  cartilage  is  usually  separated 
into  its  two  halves,  nnd  the  hyoid  bone  is  not  in- 
frequently broken  at  the  same  time,  under  which  cir- 
cumstance movement  of  the  tongue  becomes  very  pain- 
ful, and  the  voice  is  so  altered  as  to  be  unintelligible. 
Fracture  of  the  larynx  may  be  immediately  fatal 
from  dislocation  of  the  vocal  cords,  and  consequent 
asphyxia  from  spasm  of  the  glottis.  Or,  again,  if  the 
mucous  membrane  is  torn  the  person  may  be  choked 
with  blood,  evidence  of  wound  of  the  membrane  being 
afforded  by  his  coughing  up  bloody  mucus.  Finally, 
oedema  glottidis  may  set  in  at  any  time,  soon  after 
the  accident.  Tracheotomy  should  thei-efore  be  per- 
formed as  a  prophylactic  measure  in  all  cases  of  bad 
fracture  of  the  larynx.  Treatment  should  be  limited 
to  relieving  symptoms,  and  attempting  to  fix  the 
fragments  together  by  strapping  the  neck  lightly  ;  or 
if  the  displacement  is  severe,  they  should  be  cut  down 
upon  and  united  with  catgut. 

Foreigfu  bodies  in  tiie  air  passages. — The 
substances  which  may  find   their  way  into  the  air 
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passages  are  very  various  and  numerous,  but  the 
symptoms  produced  are  so  very  much  alike  that  a 
diagnosis,  in  most  cases,  is  comparatively  easy.  First, 
as  regards  their  entry  into  the  air  passage,  it  will  not 
be  forgotten  that,  in  order  to  reach  the  trachea,  a 
foreign  body  must  pass  through  the  rima  glottidis, 
the  least  touch  of  either  side  of  which  naturally  ex- 
cites a  severe  spasm  of  the  glottis,  and,  consequently, 
such  a  body  can  get  into  the  trachea  only  when  the 
glottis  is  widely  open.  This  happens  when  a  person 
holding  a  body  loosely  in  the  mouth  gives  a  sudden 
violent  inspiration.  The  foreign  body  is  then  sucked 
into  the  air  passage.  A  foreign  body  may  be  im- 
pacted in  the  larynx  above  or  between  the  vocal 
cords,  very  commonly  above,  being  caught  in  the 
mouth  of  the  laryngeal  pouches  or  sacs  on  either 
side.  Next,  it  may  be  loose  in  the  trachea,  and, 
finally,  may  drop  down  into  a  bronchus,  usually  the 
right  one,  because  that  is  in  a  more  direct  line  with 
the  axis  of  the  trachea  than  is  the  left.  The  symp- 
toms of  a  foreign  body  in  these  difi'erent  regions  of 
the  air  passage  vary,  as  does  also  the  treatment. 

Impaction  in  the  larynx. — The  presence  of  a 
foreign  boily  in  the  larynx  usually  causes  violent 
spasm  of  the  sphincter-like  muscles  of  the  larynx,  so 
that  the  patient  just  after  the  accident  is  in  imme- 
diate danger  of  death  from  asphyxia ;  in  fact,  the 
majority  of  patients  die  at  once  if  the  mass  impacted  is 
cylindrical  and  too  large  to  go  through  the  rima  glotti- 
dis. Such  instances  are  seen  in  cases  where  a  person 
liMs  "bolted  "  large  pieces  of  meat  and  one  has  slipjied 
beneath  the  epiglottis.  If,  however,  the  foreign  body 
is  Ihin  and  flat,  alljeit  very  angular  and  shai-p,  the 
patient  will  probably  recover  from  the  first  severe 
spasm  of  the  glottis,  and,  as  air  can  pass  frec-Iy  pa.st 
the  l)0ily,  he  will  survive  the  accident,  having,  how- 
ever, .severe  attacks  of  spasm  at  intervals,  with 
O  G  -21 
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exhausting  cough,  and  expectorating  blood-stained 
mucus.  This  uccident  is  to  be  feared,  as  specially 
tending  to  asphyxial  syncope  from  failure  of  the  heart, 
a  vei'y  fatal  form  of  fainting.  Examination  of  the 
Jarynx  with  the  laryngoscope  must  Ije  made  at  once, 
and,  if  the  body  is  seen  at  the  top  of  the  larynx  fixed 
in  the  aryepiglottic  fold,  it  should  be  seized  with 
laryngeal  forceps  and  withdrawn  (Fig.  100).    If  deeply 

impacted,  laryngotomy  must  be 
performed,  and  thyrotomy  car- 
ried upwards  for  half  an  inch 
or  so,  and  the  foreign  body  ex- 
tracted with  as  little  laceration 
of  the  raucous  membrane  as 
possible.  After  thorough  cleans- 
ing of  the  parts  a  laryngotomy 
tube  should  be  kept  in  for 
twenty-four  to  forty-eiglit  hours, 
until  danger  of  oedema  glottidis 
has  passed  away. 

Under  certain  circumstances, 
e.g.  narrowness  of  the  foreign 
body,  etc.,  persons  may  tolerate 
the  pressure  of  a  foreign  body  in  the  larynx  for  months. 

Foreign  hotly  loose  in  the  trachea.  —  Tliis  con- 
dition of  things  is  perhaps  the  most  trying  to  a 
patient,  for  two  reasons.  Firstly,  the  body,  being 
loose,  is  coughed  up  against  tlie  lower  surface  of  tlie 
rima  glottidis  ;  this  excites  powerful  spasm  of  the 
glottis,  with  accompanying  asphyxial  s^'mpfcoms  of 
greater  or  less  severity.  Secondly,  the  presence  of 
the  loose  body  excites  free  secretion  from  the  air 
tubes  of  a  quantity  of  frothy  mucus,  which  also 
suffocates  the  patient.  In  one  instance  I  saw  a 
plug  of  tenacious  mucus  itself  produce  urgent  symp- 
toms by  being  driven  against  the  glottis  until  it  avm.s 
removed   by  tracheotomy.     A  patient  suflering  as 


rig.  100.— Fish  Bnue  im 
pacted  in  Laryux. 
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above  sits  propped  up,  the  air  entering  the  chest 
badly,  owing  to  the  filling  up  of  the  tubes,  so  that  the 
face  is  livid  and  the  respirations  very  laboured.  On 
auscultation  little  air  will  be  found  to  get  to  the  bases 
of  the  lungs,  and  the  air  tubes  will  be  full  of  loud 
mucous  rattling  rales.  Simple  acute  bronchitis  being 
excluded  by  the  history,  traclieotomy  must  be  done  at 
once ;  and,  instead  of  a  tube  being  inserted,  it  is 
best  to  pass  a  carbolised  silk  loop  through  each  side  of 
the  tracheal  wound,  so  that  it  can  be  drawn  open  and 
the  escape  of  a  foreign  body  facilitated,  thus  avoiding 
the  hindrance  necessai'ily  ofiei'ed,  to  a  lai'ge  extent, 
by  the  presence  of  a  tube.  A  dilator  (Golding  Bird's) 
is  also  used  for  the  same  purpose.  The  mucus  should 
be  aspirated  or  sucked  out  of  the  trachea  as  soon 
as  the  latter  is  opened.  When  the  air  passage  is 
fairly  free  the  ])atient  may  be  inverted  gradually 
and  encouraged  to  cough ;  the  body,  if  loose,  will 
pi-obably  then  be  expelled  through  the  larynx  or 
wound.  It  is  imperative  obviously  to  perform  tracheo- 
tomy when  the  symptoms  of  laryngeal  spasm  are  re- 
curring, but  now  it  must  be  stated  that  the  operation 
should  always  be  performed  as  a  prophylactic  mea.sure 
if  the  diagnosis  is  clear;  and  a  paroxysmal  attack 
of  laryngeal  spasm  is  unmistakable.  It  should 
be  performed  because  the  exptdsion  of  the  body 
is  rendered  quite  safe,  since  the  patient  can 
breathe  in  sjiitc  of  the  sjjasm  above.  This  treatment 
is  strongly  supported  by  statistics,  which  have  con- 
siderable value  in  a  question  like  the  present. 
Foreign  bodies  have  been  expelled  naturally  even  as 
long  as  nine  months  after  the  accident,  but  usually 
the  end  of  the  case  is  much  less  favourable. 

Imjm.clion  in  a  hronchv,s,  usually  the  right  one. 
— This  condition  will  be  preceded  by  sucli  symp- 
toms as  have  been  just  descrihed.  .Special  symptoms 
arc  :   Pain  at  seat  of   lodgment,   no    breath  sounds 
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in  lung,  whistling  rales  at  seat  of  impaction, 
especially  if  the  body  is  tubular,  purulent  bi-onchitis, 
followed  by  abscess  in  the  lung  very  frequently,  and 

more  rarely  phthisis. 
An  attemjDt  should  be 
made  to  extract  the 
body  by  passing  down 
the  trachea  a  wire  hook 
and  fine  forceps,  the 
patient  being  fully  an- 
jesthetised. 

Tiiiiioui's  of  the 
larynx  may  very  Avell 
be  considered  next,  since 
the  symptoms  they  give 
rise  to  are  practically 
those  of  foreign  bodies. 
They  are  jiopularly 
grou^ied  together  as 
polypi.  They  consist  of 
the  following,  kinds,  the 
commoner  being  men- 
tioned fii'st  : 

1.  Papilloma,  or 
wart,  consists  of  a  fibrous 
framework  covered  witli 
thin  mucous  membrane. 
Laryngeal  papillomata 
are  frequent!}'  multiple, 
sometimes  sessile,  at  other  times  pedunculated  (Fig. 
101).  In  children  these  may  grow  to  a  large  extent 
and  cause  chronic  asphyxia,  for  which  tracheotomy 
has  been  resorted  to  in  ignorance  of  the  cause. 
Thyrotomy  is  the  operation  to  be  performed. 

2.  Fibroma.. — A  roundish  smooth  tumour,  usually 
sessile,  composed  of  simple  fibrous  tissue  growing 
from  the  subnuicosa. 


Fig.  101.— Laryngeal  Papilloma. 
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3.  Adenoma. — A  solid  tumour,  wliich  begins  in  the 
mucous  o'lauds  and  fffows  in  the  submucosa. 

4.  Epithelioma,  rather  commoner  than  the  last, 
is  like  epithelioma  elsewliere.  The  disease  spi'eads 
until  it  desti'oys  the  surrounding  tissues,  sometimes 
appearing  on  the  surface  of  the  neck  as  a  fungating 
sore.  The  ulcer  presents  the  typical  raised  tliick  and 
hard  border,  with  dirty  granulation  tissue  forming 
the  flooi'.  It  implicates  surrounding  tissues,  and  in- 
fects the  neighbouring  lymph  glands. 

5.  Myxoma.  —  Myxomatous  polypi  are  found 
sometimes  in  tlie  larynx. 

The  above  tumours  grow  very  slowly,  as  a  rule, 
and,  if  high  up  in  the  larynx,  cause  i^ractically  no 
symptoms  until  of  considerable  size.  As  a  rule  they 
produce  alteration  in  the  voice,  coughing,  and,  in' 
severe  cases,  attacks  of  paroxysmal  dysjanoBa.  They 
are  detected,  of  course,  by  the  laryngoscope,  and  their 
early  removal  effected.  This  may  be  done  in  two 
ways.  Either  the  growth  may  be  seized  with 
laryngeal,  foi'ceps,  snare,  or  galvanic  cautery  (the 
larynx  being  partly  aniesthetised  with  cocaine), 
and  the  instrument  guided  by  means  of  the  laryngo- 
scope ;  or  the  thyroid  cartilage  must  be  split  and 
the  larynx  examined.  The  former  operation  is  styled 
endo-laryngeal,  and  requires  no  further  mention  here  ; 
but  a  few  words  must  now  be  said  on  thyrotomy. 

Thyrolomy. — Tlie  patient  being  anajstlielised,  and 
the  shoulders  raiscul  and  the  neck  stretclied,  the 
anterior  border  of  the  thyroid  cartilage  and  the  crico- 
thyroid membrane  are  exposed  by  free  incision.  All 
bleeding  having  l)een  sto))p(!d,  tlie  crico-tliyroid  mem- 
brane is  o[)cnod  for  a  short  distance,  and  then  the 
thyroid  cartilage  is  split  up  to  the  top  quarter  inch, 
which  is  left  intact  to  prevent  gliding  displacement  of 
tii(!  two  halves.  The  two  halves  being  now  separated, 
the  interior  of  the  larynx  is  inspected,  and  all  growths 
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renioved.  As  the  mucous  membrane  is  very  sensitive 
antl  reflex  action  vigorous,  it  is  best  to  first  paint  it 
with  cocaine  solution,  10  to  20  j^er  cent.  (Parker),  and 
then  snip  off'  the  growths.  All  bleeding  can  be 
arrested  by  pressure,  and  then  the  sides  of  the  thyroid 
must  be  stitched  together  with  fine  catgut  and  the 
wound  closed,  except  opposite  the  crico- thyroid  opening. 
A  light  dressing  of  carbolic  gauze  should  be  applied. 

£xcisioii  of  the  laryMX.— If  the  new  growth 
is  epithelioma,  the  larynx  must  be  excised,  the 
operation  being  performed  in  the  following  wa}' :  A 
free  incision  is  made  through  the  superficial  struc- 
tures, and  through  the  deep  fascia  from  the  hyoid 
bone  to  ojjposite  the  tliiixl  tracheal  ring ;  the  trachea 
is  then  laid  bare  above  the  isthmus  of  the  thyroid 
gland  (which  is  drawn  downwards),  freed  from  the 
resophagus,  and  finally  cut  across  at  the  second 
ring  and  the  open  lower  end  plugged  with  a  tampon 
tube,  through  which  the  anesthetic  can  be  admini- 
stered, and  which  at  the  same  time  allows  no  blood 
to  trickle  into  the  windpipe. 

The  larynx  is  then  freed  on  each  side,  the  edge  of 
the  knife  being  kej^t  turned  towards  the  part  to 
be  removed.  In  doing  this  the  superior  laryngeal 
arteries  will  require  ligature.  The  larynx  is  now 
separated  from  the  hyoid  bone,  and  finally  from  the 
front  of  the  pharynx.  The  wound  should  be  mopped 
out  with  chloride  of  zinc  (40  gr.  to  5j)and  dusted  with 
iodoform.  The  dressing  should  be  a  light  one  of 
gauze  or  wool.  The  patient  to  be  fed  by  nutrient 
enemata  as  long  as  possible,  and  then  by  a  tube. 
When  the  wound  is  healed,  Gussenbauer's  or  Foulis's 
artificial  larynx  is  inserted  into  the  gap  so  that  the 
patient  can  talk  distinctly. 

Ijnryiig:itis  Avitli  especial  reference  to 
croup,  diplitlierin,  nii<I  llie  operation  of  tracli- 
eotoiuy— -There  are  several  conditions  of  the  larynx 
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to  be  here  noted  which  are  usually  termed  laryngitis, 
but  the  pathological  state  of  which  is  really  spe- 
cific. Bearing  this  in  mind  we  may  enumerate 
the  varieties  of  laryngitis  as,  («)  acute  laryngitis  ; 
(6)  chronic  laryngitis  ;  (c)  croupous  laryngitis  ; 
{d)  diphtheritic  laryngitis ;  (e)  tubercular  laryngitis ; 
(  0  syphilitic  laryngitis. 

(rt)  Acute  laryngitis  of  a  simple  character  pro 
duces  symptoms  like  oedema  glottidis,  for  the 
simple  reason  that  the  latter  is  present,  but  are 
not  so  urgent,  since  tiie  causation  is  simpler. 
Acute  laryngitis,  started  by  catarrh,  and  causing  hoarse- 
ness and  loss  of  voice,  is  sometimes  succeeded  by 
urgent  symptoms  of  dyspnoea,  etc.  It  can  usually  be 
controlled  by  the  simple  application  of  hot  fomenta- 
tions (mustard,  etc.)  to  the  outside  of  the  neck, 
coupled  with  steam  and  beiizoin  inhalations,  the 
patient  being  kept  in  a  warm  room,  and  well  fed 
up. 

{b)  Chronic  laryngitis,  evidenced  by  hoarseness  and 
soreness,  with  hawking  up  of  mucus,  etc.,  is  to  be 
treated  laryngoscopically  with  astringent  lotions 
ai)])lied  by  a  proper  brush. 

(c  and  d)  Croiip  and  diphtheria,  are  regarded  by 
many  as  degrees  of  the  same  disease,  viz.  a  mem- 
branous iuHammation,  i.  e.  an  inflammation  in 
which  there  is  exuded  on  the  surface  of  the 
mucous  nu'iiibrane  a  fibrinous  exudation  which  forms 
a  white  false  membrane.  This  false  membrane  m;iy 
be  easily  detached  in  a  mild  case  of  croup,  or  is  firmly 
adherent  to  a  raw  bleeding  surface  in  a  bad  case  of 
diphtheria.  Croup  very  often  attiicks  a  eliild  sud- 
derdy,  with  an  incubation  ])eriod  of  oidy  a  few  houis 
elajising  before  tlie  characteristic  brassy  cough  is  heard, 
and  dyspnoea  follow.s.  JJiphtheria  as  a  rule  is  pre- 
ceded by  some  days  of  malaise,  and  the  throat 
symptoms  often  take  a  good  many  hours  to  develop. 
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The  inflivmmation  of  the  mucous  membrane,  followed 
by  the  growth  of  the  membrane,  passes  upwards  into 
the  iiose  (when  it  is  nearly  always  fatal)  and  down- 
wards into  the  larynx,  forming  sometimes  a  perfect 

cast  of  the  air  passages 
(Fig.  102).  In  the  latter 
case  it  produces  the  clas- 
sical signs  of  laryngeal 
obstruction.  There  is  one 
symptom,  however,  that 
forms  a  strong  indication 
for  the  performance  of 
tracheotomy,  and  that  is 
the  recession  of  tlie  soft 
parts  about  the  chest  walls 
when  the  patient  makes 
eiTorts  at  insjjiration. 
When  this  is  marked, 
tracheotomy  is  to  be  per- 
formed at  once. 

(e  and  f)  Tubercular 
and  syphilitic  laryngitis 
are  the  names  given  to 
tubercular  and  syphilitic 
congestion  and  ulceration 
of  the  laryn.v.  The  ulcers 
are  in  both  cases  ragged 
sores,  the  edges  raised, 
and  the  floor  sloughy.  In 
tubei'cular  disease  there  is 
and  in  syphilis  gummatous 


Fig.  102.  — MerabrnTious  cast  of 
Trachea  niid  Bi'ouclii  from  a 
case  of  Diphtbcriii.  (From 
Lond.  Hosp.  Museum.) 

usually  chronic  oedema. 


masses    are    often  seen, 
usually  very    painful  and 
affords  but  slight  relief, 
heals,   the  cicatrices  often 
much  as  to  necessitate  the  operation 

Ti'aclicotoiiiy   is  one  of  the  most  imjiortant 


Tubercular  laryngitis  is 
fatal,    and  traclieotomy 
As  syphilitic  ulceration 
conti-act   the  larynx  so 
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"emergency  "  operations,  and  tliei'efore  one  always  to 
be  done  with  every  pi'ecaution  and  deliberation 
if  there  is  reasonable  time.  The  shoulders  are 
to  be  raised  on  a  firm  small  pillow,  the  neck  and 
head  thrown  back,  the  former  resting  in  a  hollow  in 
a  sand-bag,  which  fixes  it  and  prevents  it  rolling  from 
side  to  side.  An 
assistant,  hold- 
ing his  fore-arm  i 
on  each  side  of 
the  child's  head, 
is  ready  to  open 
the  wound  with 
blunt  hooks.  An 
incision  is  then 
to  be  made  ex- 
tending from 
the  crico-thyroid 
membrane  to  a 
variable  distance 

above  the  ster-  

num.   The  ante-  ; 
rior  jugular  vein 
being     avoided  ^'S- 103.- 

(Fig.  103),  the 
deep    fascia  is 

opened  to  the  same  extent  as  the  skin, 
pressor  nuiscles  of  the  hyoid  are  then 
and  the  fascial  septum  between  them  incised,  and 
the  muscles  held  apart  ]>y  the  hooks.  Tlie  loose 
connective  tissue  coveriug  the  isthmus  of  the 
thyroid  is  divided,  and  the  isthmus  drawn  down- 
wards witli  a  1)1  nnt  liook,  the  trachea  being  exposed 
then  between  it  and  the  cricoid  cartilage  by  a  few 
more  touches  of  tlie  knifi;.  A  small  sliar])  hook  is 
now  stuck  into  the  front  surfiice  of  tlie  windpipe  to 
steady  it  while  it   is   opened   carefully    with  the 


Median  line  of  Neck. 

trachea : 


0,  cricoid  cnrtilat'c  ; 
nild  gland. 


T/i,  thy- 


the  de- 
expo.sed 
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scalpel,  the  back  being  towards  the  thyroid  isthmus. 
Directly  it  is  opened,  the  sides  of  the  wound  in  the 
trachea  must  be  held  apart,  and  all  mucus  and  false 
membrane  cleared  out  by  feathers,  or  aspirated 
by  a  soft  catlieter  and  syringe.  When  clear,  the 
tube  is  to  be  inserted,  and  tied  in.  A  little  carbo- 
lised  vaseline  may  be  rubbed  gently  on  the  wound 
before  the  tube  is  jjut  in. 

Comqilications. — The  operation  is  usually  much 
more  difficult  than  just  described,  the  patient  strug- 
gling for  breath,  vessels  oozing,  etc.  Chloroform  pre- 
vents such  struggling  (but  very  little  is  required), 
serious  bleeding  is  stopped  by  forceps  as  the 
oj)eration  proceeds,  oozing  always  ceasing  when 
respiration  is  re-established.  After  the  operation  tlie 
tube  wants  constant  attention.  The  wound  may 
become  sloughy,  the  neck  emphysematous,  oedematous, 
or  eiysipelatous.  Attempts  should  be  made  to  do 
without  the  tube,  beginning  on  the  fifth  day  by 
stopping  the  mouth  of  the  tube,  and  then  leaving  it 
out  for  a  few  minutes,  increasing  the  interval  every 
day.  The  operation  is  of  value,  not  only  by  relieving 
the  asphyxia,  bxit  becaiTse  it  enables  the  operator 
to  thoroughly  clear  out  the  larynx,  this  being  done  by 
passing  a  feather  up  from  the  wound,  or  passing  a 
string  into  the  mouth  and  drawing  small  plugs  of 
antiseptic  wool  up,  as  sponges.  If  the  tube  and 
wound  tend  to  dvj,  so  that  the  discharge  blocks  it, 
tlieu  the  steam  kettle  must  be  used  to  keej)  tlie 
air  moist,  and  at  the  same  time  the  membrane  must 
be  softened  with  solution  of  carbonate  of  soda  and 
glycerine. 
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XII.    DISEASES   OF   THE   NOSE  AND 
NASAL  CAVITIES. 

AViLLiAM  J.  Walsh  AM. 

WouikIs  of"  the  nose  may  be  inflicted  from 
witbout,  or  from  within  through  the  nostrils ;  they 
may  merely  involve  the  superficial  structures,  or  they 
may  be  complicated  by  division  of  the  cartilages,  or 
fracture  of  the  bones.     {See  Art.  i.,  vol.  i.) 

The  parts  should  be  thoroughly  cleansed,  and 
brought  as  accurately  together  as  j^ossible  with  hor.se- 
hair  sutures,  and  the  wound  sealed  with  collodion. 
Even  where  considerable  portions  of  tissue  have  been 
detached,  immediate  union  may  be  hoped  for,  as  the 
blood  supply  of  tlie  nose,  like  that  of  the  face  generally, 
\!i  very  free,  a  fact  which  also  e.xi)]ains  the  liability  of 
wounds  of  these  parts  to  be  followed  by  swelling  or 
erysipelas ;  but  if  much  tissue  has  been  lost,  a  plastic 
operation  may  be  subsequently  required.  When  a 
sharp  instrument  has  been  thrust  up  the  nostril,  care 
sliould  be  taken  that  no  portion  of  it  is  allowed  to 
remain  in  the  wound  ;  and  as  in  such  cases  the  cranium 
may  have  been  penetrated  and  tlie  brain  injured,  rest 
sliould  be  enjoined  and  the  patient  watched  for  any 
signs  of  intracranial  inflammation. 

Fpi<!>taxis,  or  bleeding  from  tlie  nos(i,  is  a  common 
atfendant  on  blows  or  other  injuries,  and  is  a  promi- 
nent .symptdm  of  certain  forms  of  fracture  of  the  base 
of  the  skull  and  of  fibrous  and  malignant  growths  in 
the  nose  or  iiaso-pharynx.  It  fre(iuently  occurs  spon- 
taneously. Thus,  in  children  and  young  adults  it  is 
often  due  to  congestion  of  the  mucous  membrane,  and 
is  especially  common  in  girls  about  the  age  of  puberty. 
In  the  middle-aged  it  appears  to  be  due  to  jilethoric 


5o8 


Manual  of  Surcekv. 


li;i,l)it  anil  congestion  of  the  brain  and  liver.  In  the 
old  or  cachectic  it  may  depend  upon  a  poor  condition 
of  the  blood,  such  as  occurs  in  cirrhosis  of  the  liver, 
granular  kidney,  heai't  disease,  scurvy,  and  in  some 
fevers.  The  blood  usually  escapes  from  one  or  other 
nostril,  but  may  pass  through  the  posterior  nares  and 
the  gullet  into  the  stomach,  and,  being  afterwards 
vomited,  may  simulate  hrematemesis,  or  it  may  irritate 
the  lai'ynx  and  be  coughed  up  in  a  frothy  condition 
and  be  mistaken  for  haemoptysis.  Some  florid  blood, 
however,  will  generally  escape  from  the  nostril  at  the 
same  tiuie,  and  can  usually  be  seen  trickling  down  the 
back  of  the  tliroat. 

Treatment. — For  an  account  of  the  treatment 
required  for  the  various  conditions  that  may  give  rise 
to  ejjistaxis  the  reader  is  referred  to  other  portions  of 
this  work,  or  to  a  treatise  on  medicine.  Here  it  will 
suOice  to  indicate  the  means  that  may  have  to  be 
adopted  for  arresting  the  bleeding  when  this  is  thought 
advisable.  When  the  result  of  a  blow  or  other  injury 
of  the  nose,  or  occurring  spontaneously  in  the  young, 
the  haiuiorrhage  generally  ceases  of  its  own  accord,  or 
may  be  readily  controlled  by  cold  sponging,  elevation 
of  the  arms,  and  other  well-known  domestic  remedies  ; 
whilst  in  the  plethoric,  as  the  result  of  congestion,  it 
should  not  l)e  too  hastily  checked,  as  it  may  prevent 
graver  mischief,  such  as  cerebral  htemorrhage.  In  the 
old  and  cachectic  the  arrest  of  the  bleeding  is  generally 
indicated,  but  may  be  attended  with  difficulty.  Rest, 
the  sucking  of  ice,  an  ice  bag  to  the  bi'idge  of  the  nose, 
cold  to  the  spine,  and  cold  douches,  with  the  internal 
administration  of  gallic  acid,  lead  and  opium,  ergot  or 
perchloride  of  iron,  may  be  tried.  These  moans  failing, 
it  may  be  necessary  to  plug  the  nares.  Tliis  may  be 
done  either  with  the  inflating  tampon,  or  with  pledgets 
of  lint  or  iodoform  wool.  An  inflating  tampon  is 
shown  in  Fig.  104.    It  consists  of  an  indiarubber  tube 
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■with  two  dilatations  upon  it,  so  sized  and  shaped  that 
when  inflated  they  may  accnrately  hll  the  anterior  and 
posterior  nares  respectively.  It  is  passed  through  the 
nosti'il  in  a  flaccid  condition  by  means  of  a  long  probe, 
and  the  air  after  intiation  prevented  from  escaping  by 
twisting  and  clamping  the  tube.  To  ])lug  the  posterior 
nares  with  lint  or  cotton  wool,  a  j^l^dget  should  be 
made  about  the  size  of  the  last  joint  of  the  thumb,  and 
secured  round  the  middle  by  a  piece  of  twine  which 
has  been  previously  passed  through  the  nostril,  round 
the  palate,  and  out  of  the  mouth  by  means  of  a 
Bellocq's  sound,  or  if 
this  is  not  at  hand,  by 
a  gum  elastic  catheter. 
The  plug  can  be  then 
drawn  into  the  posterior 
nares  by  nmking  trac- 
tion on  the  end  of  the  Pig.  lOt.  —  ludiambber  inflating 
Hl-n'iicr  nrnfriirl  incr  frnm  TampOQ  for  pliigsfins;  the  Nares  iu 
Btrnig  pi  Otl  UClUlg  Irom        Epistaxis.    (Aruold'8  Catalogue.) 

the  nostril,  aided  by  the 

fore-flnger  behind  the  palate.  I  have  found,  however, 
that  the  patient  is  less  inconvenienced  by  pushing  a 
piece  of  tine  soft  nibber  tubing  along  the  floor  of  the 
nose,  and  when  it  presents  below  the  palate,  drawing 
it  forwards  by  the  forceps  and  securing  it  to  the  twine 
already  attached  to  the  pledget.  The  anterior  nares 
may  ne.\t  be  plugged  by  a  similar  pledget,  secured  by 
the  tiire;id  already  hanging  out  of  the  nostril.  The 
other  end  of  the  string  attached  to  the  posterior  plug 
may  be  fastened  loosely  to  the  cheek  or  allowed  to  fall 
Viackwards  into  the  pharynx,  and  will  be  of  service  in 
the  r(^movai  of  the  plug. 

F<n*oivrn  bodies,  such  as  peas,  beads,  etc.,  are 
often  pnshfd  up  tlie  nostiil  by  children,  and,  more 
rarely,  hard  substances  sucli  as  cherry-stones  and  the 
like  have  during  vomiting  entered  into  the  nasal 
cavities  from  behind  the  palate.    They  may  remain  in 
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the  nasal  passages  for  some  time  without  being  dis- 
covered, bvit  the  foetid  discharge  to  which  they  almost 
inevitably  sooner  or  later  give  rise  should  lead  to  a 
suspicion  of  their  presence.  They  can  generally  be 
extracted  by  the  forceps,  or  by  some  of  the  ingenious 
screws  or  curettes  invented  for  the  purpose ;  or  they 
may  be  freed  by  the  nasal  douche  sent  w])  one  nostril 
and  returned  by  the  other  ;  but  Rouge's  operation  has 
sometimes  been  necessary  for  their  removal. 

Rhiiiolitlis,  or  nose  stones,  are  formed  from 
the  deposition  of  phosphate  of  lime  and  mucus  upon 
either  a  foreign  body  or  hardened  secretion.  They 
give  rise  to  much  swelling,  nasal  obstruction,  and  a 
fcetid  discharge.  They  have  been  mistaken  for 
osteomata,  polyjii,  or  even  malignant  growths.  Re- 
moval with  the  forceps,  jireviously  crushing  if  neces- 
sary, is  tlie  pi'oper  treatment. 

Nasal  catarrh,  rhinitis,  and  coryza,  are 
terms  used  to  denote  inflammation  of  the  mucous 
membrane  of  the  nose.  The  disease  may  be  acute  or 
chronic.  As  acute  catarrh,  or  cold  in  the  head,  falls 
under  the  domain  of  the  physician  rather  than  that 
of  the  surgeon,  the  chronic  form  o:ily  will  be  here 
described. 

Ciironic  nasal  catarrh  is  most  frequently  met 
with  in  the  young,  especially  in  delicate  and  strumous 
children.  It  may  be  caused  by  oft-repeated  and  ne- 
glected attacks  of  acute  catarrh,  the  irritation  of 
noxious  dvist  or  vapours,  the  abuse  of  spirits  and  snufF- 
taking,  or  tlie  presence  of  foreign  bodies  or  growths 
in  the  nose,  or  adenoid  vegetations  in  the  vault  of  the 
pharynx.  In  infants  it  may  be  due  to  congenital 
syphilis,  and  is  then  known  as  the  snullles;  and  in 
rare  instances  it  has  aiipeared  to  be  the  result  of 
gonorrhooal  or  loucorrhceal  infection.  Several  varie- 
ties of  tlie  anection  liave  been  descrilied,  all  of  which, 
however,  appe:ir  to  bo  merely  diilcrcut  stages  of  tlie 
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sarae  disease.  They  will  be  here  classed  as  (1)  simple, 
(2)  hj'perta-ophic,  and  (3)  atroj)hic  catarrh. 

(1)  The  simple  form  is  characterised  by  a  thin 
mucous  or  mucopurulent  discharge;  and  a  con- 
gested condition  of  the  mucous  niembi-ane,  biit  there 
is  neither  thickening,  incrustation,  nor  foetor.  If 
neglected  it  may  pass  into  (2)  the  hypertrojjhic  form. 
In  this  stage  of  the  disease  the  mucous  membrane, 
especially  over  the  spongy  bones,  become  infiltrated 
with  inflammatory  products,  and  appears  swollen  and 
thickened,  and  of  a  deeper  red  than  natural,  whilst 
the  glands  ai"e  stimulated  to  extra  secretion,  and  pour 
out  a  thick  muco-purulent  discharge.  Nasal  respiration 
is  obstructed,  the  voice  is  altered  in  tone,  the  alse  nasi 
are  often  contracted  and  thickened,  and  their  mucous 
surface  covered  with  scabs.  Should  the  catarrh  spread 
to  the  naso-pharynx,  the  discharge  may  be  seen  streak- 
ing the  back  of  the  throat,  whence  it  is  continually 
being  hawked  up  in  the  form  of  pellets.  Some  gran- 
ular pharyngitis,  and  perhaps  increase  of  the  glandular 
tissue  of  the  vault,  may  co-exist,  and  possibly  deafness 
from  the  implication  of  the  Eustachian  tubes.  In 
severe  cases  the  posterior  ends  of  the  inferior  spongy 
bones  may  become  so  hypertrophied  as  to  appear  in 
the  rhinoscope  as  two  globular,  congested  tumours, 
almost  blocking  up  the  choana?.  Tliis  condition  of  the 
mucous  membrane  is  well  seen  in  the  accompanying 
illustrations  (Fig.s.  105  and  106).  Occasionally  within 
a  few  months,  but  more  often  after  several  years,  the 
hypertrophic  may  pass  into  (.3)  tlie  cUropIiic  variety. 
This  form,  also  called  diy  catarrh,  and  by  some,  when 
attended  with  foctor,  simple  ozama,  is  apparently  duo 
to  the  .shrinking  of  the  inflammatory  new  formation 
infiltrating  the  tissues  in  the  former  variety  with  con- 
sequent atrophy  and  more  or  less  destruction  of  the 
mucous  glands.  Tlio  nasal  cavities  a])peai-  proter- 
natiirally  large,  and  the,  spongy  bones  diminislicd  in 
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Pig.  105.— Hypertrophy  of  tlie  Mucous 
Membrane  of  the  Nose,  from  a  specimen 
(No.  1702)  in  the  Mu.seum  of  St.  Bar- 
tholomew's Hospital.  In  the  recent 
state  the  posterior  end  of  the  inferior 
spongy  bone  resembled  a  vascular  tu- 
mour. 


size,  while  the  raucous  membrace  is  pale,  dry,  and 
shrunken.      The    discharge,    which    is    viscid,  and 
secreted  in  deficient  quantity,  hardens  into  greenish- 
yellow  crusts.  The 
disease  is  generally, 
though   not  invai-i- 
ably,  attended  with 
a  horrible  fcetor,  due 
either  to  the  decom- 
position of  the  dis- 
charge beneath  the 
adherent   crusts,  or 
to  its  retention  in 
some  of  the  adjoining 
cavities  into  which 
the      catarrh  has 
spread.   When  foetor 
is  present,  as  it  oc- 
casionally is  during 
what   appears  to  be  the  hypertrophic  stage,  it  is 
probable  that  atrophy  has  already  set  in  in  some  of 
the   deeper   recesses.  It 
should  be  remembered  that 
all  three  forms  of  chronic 
catarrh  are  unattended  with 
ulceration. 

Treatment. — Except  as 
tlie  result  of  congenital 
syphilis  or  gonorrhojal  in- 
fection and  in  the  earlier 
stages,  chronic  nasal  ca- 
tarrh is  a  most  intractable 
malady ;  indeed,  when  it 
assumes  the  atrophic  foinn 
little  except  amelioration  of  the  distressing  symptom 
of  fretor  must  be  expected.  In  all  forms  the  treat- 
ment should  be  constitutional  and  local.    In  strumous 


Fig.  lOfi.— Appearances  presented 
by  the  above  on  rhinoscopic 
examination.   (After  Leiferls. ) 
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subjects  cod-llvex-  oil  and  the  syrup  of  the  iodide  and 
phosphate  of  iron  shoukl  be  persevered  in  for  long 
periods.  In  congenital  syphilis  small  doses  of  grey 
powder  or  mercurial  inunctions  generally  act  like  a 
charm.  Locally,  in  the  simple  variety  and  in  milder 
cases  of  the  hypertrophic,  the  parts  should  first  be 
cleansed,  either  by  simply  blowing  the  nose  or  by  the 
use  of  some  such  lotion  as  that  known  as  Dobell's  (acid, 
carbol.  gi\  j  ;  sodii  bicarb.,  sodii  biborat.  aa  gr.  ij  ; 
glycerine  5j  ;  aquam  ad  5)). 
Lotions  should  not  be  applied, 
as  is  too  frecpiently  done,  by 
means  of  the  nasal  douche,  as 
in  tins  way  the  deeper  recesses 
and  upper  portions  of  the  nasal 
foss£e  cannot  be  reached,  and  if 
care  is  not  taken  inflammation 
of  the  middle  ear  may  be  set 
up.  They  are  better  employed 
in  the  form  of  a  coarse  spray, 
either  by  the  anterior  or  pos- 
terior nasal  spray  producer  (Fig. 
107)  worked  by  the  double 
hand  balls.  When  the  parts  are  thoroughly  cleansed,  as- 
tringents such  as  the  sulpho-carbolate  or  iodide  of  zinc, 
iodoform,  tannic  acid,  or  nitrate  of  silver  may  be  used 
in  the  form  of  sprays,  powders,  or  gelatine  bougies. 
Where  there  is  great  hyj)ertrophy,  the  thickened  tissue 
should  be  destroyed  by  nitric  or  glacial  acetic  acid,  or 
by  the  galvanic  cautery.  In  using  the  cautery, 
Shurley's  sf)eculum  (Fig.  10«)  will  be  found  useful  for 
protecting  the  septum.  Wlien  the  posterior  ends  of 
the  inferior  spongy  bones  are  much  enlarged  they  may 
sometimes  be  advantageously  removed  by  jarvis' 
snare,  or  by  the  galvanic  ecraseur.  A  deflected 
sf!f)tum  sliould  l)e  straightened,  and  adenoid  growths 
in  tlie  vault  of  the  pliarynx  should  be  extirpated. 
H  H— 21 


Fig-.  107.  —  Nasal  Sjjray 
Producer.  A,  Nozzle  for 
autorior  nares  ;  B,  nozzle 
for  posterior  iiares.  (Ar- 
nold's Catalogue.) 
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Where  the  catarrh  falls  chiefly  on  the  naso-pLarjnix 
[retro-nasal  catarrli),  the  local  remedies  should  be 
applied  from  behind  the  palate,  by  substituting  the 
posterior  for  the  anterior  nozzle  in  the  various  spray 
producers,  etc.,  whilst  cubebs,  which  appear  to  exert 
a  special  action  on  the  glands  of  the  naso-pharynx, 
should  be  given  internally.  In  the  atrophic  form 
little  can  be  done  beyond  cleansing  and  disinfecting  the 
nasal  chambers  by  means  of  lotions  of  carbolic  or 
boracic  acid,  or  Condy's  fluid,  and  the  like.  Stimu- 
lation of  the  mucous  membrane  by  the  local  insufflation 

of  the  sanguinaria  galang;i, 
as  recommended  by  Robin- 
son, and  the  continued  use  of 
Gottstein's  nasal  tampons, 
with  Cubebs  internally,  may 
„.     i„„    „,    ,  .         1    prove  of  temporary  benefit. 

Tig.  108.  —  Sliurley  s    Nasal     -l  I; 

Speculum,    fur    i)rotec;ing  OZHMlil   (to   Stlllk)   IS  a 

septum    during    cauterisa-      ,  whir-li    hni    1)PP11  iitipd 

tion.  (Arnold's  Catalogue.)    ^^^"^  wnicu  uas  ueen  usea 

very  loosely  by  authors.  By 
some  it  is  applied  to  all  diseases  of  the  nose  attended 
by  a  fcetid  discharge,  whilst  by  othet-s  it  has  been 
restricted  to  the!  fo3tid  form  of  atrophic  catarrh.  It  is 
better,  therefore,  to  regard  it  as  a  symptom  and  not  as 
a  disease  ;5er  se.  It  is  generally  present  in  tile  follow- 
ing affections  :  (1)  Atrophic  nasal  catarrh;  (2)  syphi- 
litic, lupoid,  and  tuberculous  ulceration  ;  (3)  caries  and 
necrosis  ;  (4)  some  forms  of  new  growths  in  the  nose 
and  naso-pharyUx  ;  (5)  certain  diseases  of  the  antrum 
and  other  air  siniises ;  and  (6)  foreign  bodies  and 
rhiiiolitlis. 

Ulcoration  in  the  nasal  cavities  is  gf>nerally  of  a 
syphilitic,  more  rarely  of  a  lupoid,  and  veiy  rarely  of 
a  tuberculous  nature.  Syphilitic  ulceration  usually 
occurs  in  the  later  stages  of  .syphilis,  and  is  due  to 
the  breaking  down  of  gummata  in  the  mucous  mem- 
brane or  beneath  the  periosteum.   It  frequently  leads 


Nasal  Caries. 


5'5 


to  necrosis  and  caries  of  the  bones  and  cartilages,  per- 
foration of  the  septum  and  sinking  in  of  the  nose. 
Lupoid  ulceration  is  preceded,  as  elsewhere,  by  lupoid 
tubercles ;  it  is  most  common  on  the  anterior  and 
lower  part  of  the  septum,  and  just  within  the  alas  of 
the  nose,  and  not  infrequently  leads  to  a  small  perfor- 
ation. Both  forms  are  attended  with  a  muco-purulent 
and  fretid  discharge. 

Treat'Dient.  —  In  the  syphilitic  form  iodide  of 
potassium  in  full  doses  should  be  given,  the  parts 
cleansed  with  antiseptic  sprays,  and  dead  bone,  if  de- 
tected, removed  vv'hen  loose.  In  lupoid  ulceration  the 
surface  should  be  scraped  with  a  Volkmann's  spoon  or 
destroyed  Avith  caustic  or  the  galvano-cautery,  and 
cod-liver  oil  and  arsenic  should  be  given  internally. 

Caries  or  necrosis  of  the  cartilao;es  or  bones 
forming  the  nasal  cavities  is  generally  the  result  of 
syphilis,  but  it  may  be  due  to  struma,  lupus,  or  rodent 
ulcer,  or  may  follow  an  injury  or  long  impaction  of  a 
foreign  body.  The  bone  disease  may  be  secondary  to 
ulceration  of  the  mucous  membrane  or  to  the  breakino- 
down  of  gumraous  material  in  periostitis  or  perichon- 
dritis. The  septum  and  the  spongy  bones  ai'e  the  most 
frequently  affected,  but  caries  of  the  roof  of  the  nose  is 
not  infrequent.  When  the  septum  is  extensively 
involved  the  liridge  of  the  nose  may  fall  in  ;  but  it  is  re- 
markahle  how  unich  of  it  m;iy  be  lost  in  adults  without 
any  marked  external  deformity.  A  f'ootid  discharge,  foul- 
smelling  breath,  doi)ression  of  tiie  bridge  of  the  nose, 
a  history,  perhaps,  of  a  former  injury  or  of  dead  bone 
having  come  away,  and  concomitant  signs  of  syphilis 
or  struuia,  such  as  perforation  of  the  palate  and  loss 
of  the  uvula,  are  suspicious  of  diseased  bone,  but  the 
diagnosis  can  only  l)c  made  certain  by  striking  it  Avith 
a  probe.  Though  usually  in  this  way  readily  detected, 
a  prolonged  sosarch  with  the  patient  under  chloroform 
nuiy  be  required,  and  Rouge's  operation  has  had  to  be 
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resorted  to  before  it  could  be  found.  If  the  surgeon 
lius  a  small  index  finger  tliis  may  be  easily  passed 
through  the  nostril,  and  with  the  finger  of  the  other 
hand  behind  the  palate  a  very  thorough  exploration 
can  be  made. 

Treatment.  —  The  dead  bone,  as  soon  as  loose, 
should  be  removed,  the  parts  in  the  meantime  being 
kept  as  sweet  and  clean  as  possible  by  antiseptic 
sprays.  Removal  can  usually  be  readily  efl^ected 
through  the  nostril,  but  where  this  is  not  possible 
Rouge's  operation  may  be  done. 

Tiiinoiirs  or  iicav  g^roM'tlis  in  the  nasal 
cavities  are  usually  spoken  of  as  polypi,  of  which 
three  forms  ai'e  generally  described  :  the  gelatinous, 
the  fibrous,  and  the  malignant. 

Geiatinons  or  mucous  polypi  are  by  far  the 
most  common.  They  occur  as  soft,  gelatinous,  semitrans- 
lucent  bodies  of  a  pale  yellow  or  pinkish  colour,  and 
of  a  globular,  j^yriforra,  or  ovoid  shape,  but  appearing 
opaque  and  shrunken  when  preserved  in  spirit.  They 
maybe  pedunculated  or  sessile,  and  are  generally  mul- 
tiple, one  or  two  being  frequently  larger  than  the  rest. 
They  grow  from  the  mucous  membrane,  and  have  the  mi- 
nute structure  of  the  myxomata,  and  ai'e  usually  covered 
with  ciliated  epithelium.  It  has  generally  been  taught 
that  they  most  frequently  arise  from  the  superior 
and  middle  turbinated  bone.s,  but,  from  the  recent 
observations  of  Zuckei'kaudl,  it  is  probable  that  they 
generally  have  a  deeper  origin  in  some  of  the  remote 
recesses  of  the  nose  and  neighbouring  cavities.  Karely 
they  spring  from  the  roof,  and  very  exceptionally  from 
the  sei)tum.  They  have  been  attributed  to  neglected 
chronic  catarrh,  and  by  Dr.  Woakes  are  believed 
to  depend  upon  a  chronic  inflammatory  condition  of 
the  mnco-i)(u-iostftum  lining  the  turbinated  bonos  and 
tells  of  the  ethmoid,  attended  by  necrosis  of  the  osseous 
crabecuhie ;  but  their  etiology  is  at  the  best  obscure. 
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Symptoms. — The  chief  of  these  are  a  feeling  of 
obstruction  in  the  nose,  increased  in  damp  weatlier 
from  swelling  of  the  polypus,  and  in  some  cases 
amounting  to  complete  occlusion,  the  so-called  nasal 
tone  of  voice,  and  a  mucous,  but  not,  as  a  rule,  offen- 
sive, discharge.  Amongst  other  symptoms  that  may 
be  met  with  may  be  mentioned  frontal  headache,  deaf- 
ness, and  loss  of  smell ;  whilst  recently  certain  forms 
of  cough,  asthma,  and  epilepsy  have  been  attributed 
to  reflex  irritation  set  up  by  the  presence  of  polypi 

Diagnosis. — On  looking  into  the  nostril  they  can 
generally  be  seen,  and  may  be  distinguished  from 
hypertrophy  of  the  mucous  membrane  over  the  spongy 
bones,  for  which  they  are  most  likely  to  be  mistaken, 
by  the  characters  already  enumerated,  and  by  the 
light  or  dark  red  appearance  of  the  lattei-.  But  Avhen 
high  up  or  far  back  the  speculum  or  rhinoscope  may 
be  necessary  to  detect  them. 

Treatment. — They  can  generally  be  removed 
by  the  polypus  forceps ;  but  the  use  of  the  galvano- 
cautery  is  preferable,  as  with  this  there  is  less  paiii 
and  little  or  no  hjemorrhage  ;  pain,  moreover,  may 
be  prevented  by  the  ap])lication  of  cocaine.  When 
the  polypus  projects  in  the  naso-pharynx,  it  can  be 
removed  from  behind  the  palate  either  with  the 
foi'ceps  or  with  the  galvano-cautery.  Tannic  acid 
used  as  snuff  is  said  to  prevent  a  recurrence,  but  the 
author  has  not  found  it  of  much  service. 

Fibrous  polypi  rarely  arise  from  the  interior  of 
the  nose.  They  more  frequently  originate  in  the  naso- 
pharynx from  the  basilar  process  of  the  occipital  or  body 
of  the  sphenoid,  or  in  the  cavity  of  the  antrum,  and 
oidy  secondiirily  invade  the  nose  as  they  grow  larger. 
When  arising  in  either  of  the  first  two  situations 
they  are  generally  designated  7iaso-pharijuf/eal  polypi. 
They  spring  from  the  periosteum,  and  consist  chiefly 
of  flbrous  tissue,  in  which  spindlo-sliaped  cells  are  not 
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infrequently  found.  They  are  covered  by  a  very 
vascular  mucous  membrane,  and  contain  numerous 
large  thin-Avalled  blood-vessels,  which  give  to  them  in 
jolaces  almost  a  cavernous  structure.  At  first  gene- 
rally liroadly  |:)edunculated  and  confined  to  one  side 
of  the  naso-pharynx,  as  the}'  increase  in  size  they 
assume  a  very  irregular  .shape,  invading  tiie  nasal  cavi- 
ties and  the  rest  of  the  naso-pharjmx,  perhajis  push- 
ing forward  or  projecting  below  the  palate,  or 
penetrating  into  the  oi-bit  or  spheno-maxillary  fo.ssa, 
or  even  protruding  externally  through  the  cheek  or 
into  the  interior  of  the  cranium. 

Symftows.—hX  first  these  may  be  slight,  but 
sooner  or  later  there  Avill  be  obstruction  of  one  or 
both  nostrils,  attended  l\y  a  mucous  and  often  foul- 
smelling  discharge,  repeated  attacks  of  hremorrhage, 
and  perhaps  deafness  or  trouble  in  breathing  and 
swallowing ;  whilst  later,  as  the  bones  are  invaded 
and  displaced,  the  face  assumes  the  characteristic 
appearance  known  as  "frog-face."  They  are  most 
common  in  young  adult  life,  and,  if  not  removed,  may 
produce  fatal  exhaustion  from  the  repeated  hfemor- 
rhages,  though  in  some  instances  they  have  undergone 
atrophy  as  the  patient  grew  older.  They  may  be 
known  by  their  firmness,  smoothness,  dark  red  colour, 
and  proneness  to  bleed  on  examination. 

The  dinr/nosis  is  readily  effected  by  the  aid  of  the 
rhinoscojie  or  tlio  finger  passed  behind  the  soft  palate, 
while  at  times  they  maj^  be  seen  with  or  without  the 
speculum  on  looking  into  the  nostril. 

Treatment. — Eemoval  by  the  galvano-cauterv,  the 
"wire  being  passed  through  the  nares  and  directed  over 
the  base  of  the  growth  by  the  finger  behind  the  soft 
])alate,  the  base  being  afterwards  destroyed  by  Lincoln's 
electrode,  is,  perhiips,  the  best  treatment  when  the  jwly- 
pus  is  of  moderate  size.  If  too  large  to  admit  of  tlii.s, 
an  attempt  may  be  made  to  reduce  it  within  removable 
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.  limits  by  electrolysis  ;  or,  tliis  not  being  considereLl 
advisable,  an  exposure  of  the  growth  must  first  be 
obtained  in  one  of  the  following  ways,  and  its  re- 
moval then  accomplished  either  by  the  galvano- 
cautery  or  ecraseur.  If  chiefly  confined  to  the  naso- 
pliarynx,  exposure  is  best  obtained  by  splitting  the  soft 
palate,  and  if  more  room  is  still  required,  by  cliiselling 
away  part  of  the  hard  palate  as  well  (Nclaton's 
method) ;  or,  when  chiefly  invading  the  nasal  cavities, 
by  turning  back  the  ala  of  the  nose  after  splitting 
the  upper  lip  in  the  middle  line,  or  even  removing 
the  superior  maxillary  bone.  Rouge's  operation  of 
turning  up  the  upper  lip  and  cartilaginous  portion  of 
the  nose,  and  Langenbeck's  method  of  resecting  the 
maxillary  bone,  have  each  their  advocates,  but  I 
have  not  found  exposure  by  the  former  so  good 
as  that  by  turning  back  the  ala  after  splitting  the 
lip,  and  the  resection  of  the  maxillary  bone  is  cer- 
tainly attended  with  greater  risks  than  its  mere 
removal. 

Malignnaiit  polypi  may  have  either  a  sarcomatous 
or  carcinomatous  sti'ucture,  and  may  arise  in  the  nasal 
cavities,  naso-pharynx,  or  antrum.  The  symptoms 
attending  them  are  similar  to  those  of  the  fibrous 
variety  already  described ;  but  they  grow  more 
quickly,  infiltrate  as  well  as  invade  surrounding  parts, 
and  sooner  or  later  involve  neighbour  ins:  elands.  A 
microscopical  examination  of  a  small  portion  will 
reveal  its  exact  structui-e.  Early  and  complete 
removal,  when  there  is  a  fair  prospect  of  being  able  to 
get  away  the  whole  growth,  is  the  ti-eatment  that 
should  generally  1)0  ado))tod. 

Adenoid  vegetations  consist  of  sessile,  pedun- 
culated, or  fi-inge-like  growths,  due  to  hyfxirtrophy  of 
the  adenoid  tissue,  so  abundant  in  the  vault  of  the 
l)ha,rynx  and  in  the  region  of  the  choauiu.  'J'hciy  are 
most  coirnnoii  in  childhood,  and  are  of  more  frequent 
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occurrence  in  northern  Europe  than  in  this  country. 
They  have  been  attributed  to  cold  and  damp,  the  exan- 
themata, etc.,  but  their  etiology  is  obscure.  Symptoms. 
■ — Obstructed  breathing  in  infants,  and  in  older  children 
deafness,  are  usually  the  symptoms  that  first  attract 
attention.  The  voice  has  a  jDeculiar  tone,  described  by 
Meyer  as  of  a  "dead"  chai-acter.  The  countenance  has 
a  vacant  expression  from  the  breathing,  in  consequence 
of  the  nasal  obstruction,  being  carried  on  through  the 
half-open  moutli,  whilst  nasal  catarrh,  granular  pharyn- 
gitis, enlargement  of  the  tonsils,  and  purulent  otitis,  are 
not  infrequently  present. 

The  diagnosis  can  be  readily  made  by  passing  the 
finger  beh.ind  the  palate,  and  by  the  aid  of  the  rhino- 
scope.  To  the  finger  they  feel  soft,  yielding,  irregular, 
pulpy,  and  velvety,  like  a  bag  of  earthworms  as  Meyer 
puts  it ;  whilst  in  the  mirror  they  appear  as  irregular, 
pink  or  reddish,  sessile  or  pedunculated,  fringe-like 
masses,  partially  ,  obscuring  the  posterior  nares. 
Bleeding  commonly  attends  the  examination. 

2\eatmeiit. — Though  they  have  a  tendency  to 
atrophy  as  the  patient  gets  older,  removal  is 
generally  called  for,  as  they  may  lead  to  permanent 
deafness.  Tliis  in  slight  cases  may  be  effected  by  the 
application  of  solid  nitrate  of  silver  or  astringent 
solutions.  The  softer  varieties  may  be  scraped  off 
with  the  finger  nail,  whilst  the  larger  and  firmer  may 
perhaps  best  be  removed  by  Loewenlierg's  forceps, 
guided  by  the  mirror  or  finger.  Those  near  the 
Eustachian  tul)e  require  careful  management  lest  the 
tube  be  injured,  and  may  most  conveniently  be 
destroyed  by  Meyer's  ring  knife,  which  is  passed 
through  tlie  nose,  or  by  a  small  galvano-cauterj'  guided 
by  the  mirror  with  the  patient  under  chloroform  and 
the  soft  jialate  tied  up. 

Coiiffcnifal  deforiiiitios  of  llic  nose  are  rare 
and  of  little  surgical  interest.    The  only  one  to  which 
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reference  need  be  made  here  is  occlusion  of  the 
nostrils.  An  incision,  where  this  is  merely  mem- 
branous, will  generally  suffice,  but  in  some  cases  a 
plastic  operation  will  be  necessaiy. 

Diseases  ol'  I  he  exterior  of  the  nose. — The 
affections  to  which  the  external  parts  of  the  nose  are 
most  liable  are  :  lupus,  rodent  ulcer,  epithelioma,  acne 
rosacea,  and  lipoma  nasi.  These,  with  the  exception 
of  the  last  named,  present,  when,  attacking  the  nose, 
no  special  features,  and  the  reader  is  referred  for  a 
description  of  them  to  Arts.  v.  and  xxiv.,vol.  i. 

Liipoiiia  nasi  is  a  hypertrophy  of  the  sebaceous 
follicles  and  surrounding  skin  and  subcutaneous  tissue, 
not,  as  the  name  seems  to  imply,  of  the  fatty  tissue. 
It  has  been  ascribed  to  exposure  and  alcoholism,  and 
is  most  common  after  middle  age.  The  tip  and  alse 
of  the  nose  are  chiei3y  affected,  being  transformed  into 
irregular,  lobulated,  prominent,  or  pendulous  masses, 
on  which  the  apertures  of  the  hypertrophied  glands  are 
seen  as  pit-like  depressions.  Occasionally  pale,  they 
are  perhaps  more  often  of  a  purplish-red  colom',  and 
traversed  by  dilated  capillai'ies. 

Treatment. — The  masses  should  be  shaved  off  with 
a  sharp  scalpel,  care  being  taken  not  to  penetrate  the 
cartilages.  The  improvement,  when  the  parts  have 
cicatrised,  is  very  marked. 

Afleetions  of  tlic  septum. — Blood  tumours  are 
occasionally  met  with  as  the  result  of  fracture  of  the 
se[)tum  or  other  injury.  The  blood  is  extravasated 
between  the  cartilage  and  the  soft  tissues,  causing  a 
circum.scribed,  fluctuating  swelling,  often  on  both  sides 
of  the  septum,  wliich  may  readily  bo  distinguished 
from  abscess  by  its  appearing  immediately  after  the 
injury  and  hy  the  absence  of  inflammation.  The 
blood,  as  a  rule,  is  slowly  absorlied,  but  may  break 
down  into  pus.  In  the  latter  circumstance  only  should 
an  incision  be  made  into  the  swelling. 
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Abscess  may  occiu'  after  an  injury,  breaking  down 
of  a  blood  tumour  or  gumma,  and  sometimes  without 
any  evident  cause.  The  signs  of  inflammation  and 
fluctuation  serve  to  distinguish  abscesses  from  other 
tumours.     Tliey  sliould  be  opened  early. 

Cartilaginotts  and  osseous  tumours  forming  out- 
growtlis  from  the  septum  and  projecting  into  the 
nostril  are  sometimes  met  with.  The  absence  of  a 
de[)ression  on  the  opposite  side  distinguishes  them 
from  deviation  of  the  septum.  They  may  be  removed 
eitlier  by  the  knife,  saw,  or  dental  engine. 

Deviation  of  the  septitm  to  one  or  other  side 

may  occur  as  the  result  of 
a  l)low  or  fall  upon  the 
nose,  or  as  a  congenital 
Fig  lon.-waisiinm's  Forceps  for    malformation.  It  appears 

straighteniug  Septum.      (Ar-  .  .»  l  . 

Hold's  Catalogue.)  as  a  swelling  2:)rojecting 

into  and  more  or  less  ob- 
structing one  of  the  nasal  cavities,  and  may  readily  be 
distinguished  from  a  polypus,  for  which  it  has  some- 
times been  mistaken,  by  the  presence  of  a  correspond- 
ing depression  on  the  opposite  side.  It  is  generally 
attended  with  some  lateral  dcA'iation,  and  perhaps 
depression  in  the  case  of  injury  of  the  lateral  cartilages 
or  even  of  the  nasal  bones.  The  inferior  turbinated 
body  on  the  side  corresponding  to  the  concavity  is 
often  much  hypertrophied.  The  sympfoms  commonly 
complained  of  are  obstructed  nasal  respiration,  altered 
tone  of  voice,  and  a  continual  chronic  catarrh  ;  whilst 
sonietimes  frontal  headache,  giddiness,  and  certain 
other  distressing  symptoms  referable  to  nasal  obstruc- 
tion are  present. 

TreatuiPiit. — The  se])tum  may  generall^^be  forcibly 
straightened.  I  have  found  the  forceps  shown  in  tlie 
woodcut,  which  arc  a  modification  of  Adams',  best 
for  the  ]un'pose,  the  large  bows  below  the  blades 
protecting  the  columnclla.    The  straightened  septum 
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should  then  be  kept  in  position  by  retentive  apparatus  ; 
tlie  hollow  plugs  made  for  me  by  Messrs.  Arnold  will 
be  found  useful  for  this  purpose. 
In  some  cases  portions  of  the 
prominent  sej)tum  may  be  advan- 
tageously excised.  Deviated  carti- 
lages should  be  rectified  at  the 
same  time,  and  even  where  the 
bones  have  been  dispilaced  they 
may  be  straightened  even  after 
many  years.  Great  force,  however, 
is  often  necessary,  and  the  forceps 
must  be  carefully  padded  to  prevent 
injury  to  the  soft  parts.  In  these 
severe  cases  I  have  found  the  mask  shown  in 
Fig.  110  of  service,  as  in  its  use  a  fixed  point  is  gained 
to  bear  on  the  displaced  pai'ts. 


Fi!,'.  110.— Walsbam's 
Mask  for  making 
Pressure  on  crooked 
Nose.  (Arnold's 
Catalogue. ) 
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XIII.    DISEASES  OF  THE  EAR 

Geokge  p.  Field. 

Specific  fuiidtioiis  of  the  antlitory  ap- 
paratus.— The  iDerception  of  sound  is  commonly 
due  to  motion  of  the  chain  of  ossicles  connecting  the 
tympanic  membrane  with  the  internal  ear,  the  intra- 
labyrinthine  fluid  of  which,  being  set  in  vibration, 
occasions  disturbance  of  the  processes  of  the  organ  of 


Fig.  111.— The  Auditory  Ossicles  Fig.  112.-  -The  Auditory  Ossicles 

viewed  from  within  the  Tym-  viewed  from  within  the  Es- 

pauum( enlarged).  terual  Meatus  (euUirged). 

The  dotted  line  indicates  the  position  of  the  di'um-head. 


Corti  and  of  the  cochlear  and  ampullar  air  cells,  with 
concussion  of  the  otoliths  contained  in  the  endolymph 
of  the  uti'icle  and  saccule.  The  diflerentiation  of 
sonorous  impulses  is  presumably  rendered  possible  by 
their  passage  through  the  whole  length  of  the  peri- 
lymph to  aflect  the  endolymph.  Sounds  not  con- 
veyed by  the  ossicles  may  travel  to  the  membrane  of 
the  fenestra  rotunda  across  the  middle  ear,  or  more 
directly,  and  seemingly  to  the  cochlea  and  amjjullse, 
through  the  bony  labyrinth  or  tlie  skull. 

Of  the  ossicles,  the  stapes  is  that  most  essential, 
serving,  in  common  with  the  membrane  of  the  fenestra 
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ovalis,  to  dam  back  the  fluid  of  the  internal  eai*.  Of 
the  hxbyrinth,  biologj^T^ulicates  ^ie  i-v«sti)3ule  to  be 
fundamentally  the  most  important' part'.  '  'Intensity 
of  sound  appears  to  be  interpreted  by  the  vestibular 
nerve,  and  diSerence  in  tone  by  the  organ  of  Coi'ti. 
Cyon's  view,  that  the  semicircular  canals  are  the  peri- 
pheral organs  of  the  sense  of  space,  seems  probable. 

The  Eustachian  tube  serves  (1)  to  maintain 
equality  of  atmospheric  pressure  on  the  tympanic 


Fig.  113. — Brunton's  Otoscope  in  use. 


membrane ;  (2)  to  drain  off  excess  of  mucus ;  and 
(.3)  to  prevent  echo  by  affording  passage  for  son- 
orous undulations  from  the  middle  ear.  Tlie  inner 
end  is  generally  considered  to  be  opened  only  at  the 
conclusion  of  deglutition. 

Examination  and  treatment  of  patients. 
— In  children,  the  external  auditory  canal,  it  must  be 
remembered,  differs  from  that  of  adults  in  being  less 
in  its  vertical  than  in  its  horizontal  diameter.  Of 
otoscopes,  Brunton's  is  that  most  universally  service- 
able (Fig.  113)  ;  but  usually  a  concave  mirror,  with  a 
forehead  strap  for  use  if  required,  and  an  ordinary 
silver  ear  speculum,  .suffice. 
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A  healthy  drum-head  appears  of  a  delicate  blue- 
grey  colour,  and  through  it  is  seen  the  handle  of  the 
malleus  running  downwards  and  backwards,  Avith  the 
apex  of  the  white  spot  at  its  extremity. 

To  test  a  jmtient's  heariiuj  power,  bring  the 
watch  or  other  sound-producer  gradually  to  the  ears, 
and  make  a  note  of  the  distance  at  which  it  is  first 
audible.  Conversational  tests  must  be  applied  so  as 
to  preclude  lip-reading.  It  should  be  borne  in  mind 
that  the  relative  audibility  of  difierent  sounds  may 
vary  with  the  patient's  condition.  The  tuning  fork 
a])plied  to  the  forehead  distinguishes  betwixt  mere 
obstruction  to  the  passage  of  sound  reaching  the 
meatus  and  defect  in  the  auditor}'  nerve  [i.e.  betwixt 
impairment  of  the  sound-conducting  and  the  sound- 
perceiving  capacity  of  the  ear),  its  vibrations  in  the 
former  case  being  by  reverberation  considerably  in- 
tensified, although  the  ear  may  be  totally  insensitive 
to  aerial  sound  waves.  Diminished  audibility  of  bone- 
conducted  sounds  may  be  due  to  (1)  seiule  changes  in 
the  auditory  nerve,  or  (2)  to  acute  otitis. 

Whispering,  in  which  diminution  in  the  vowel 
sounds  renders  the  consonants  the  more  easily  dis- 
tinguishable, is  usually  better  heard  by  the  deaf  than 
ordinary  speech.  Increase  in  the  apparent  perception 
of  high  musical  tones  is  said  to  indicate  greater  though 
limited  tension  of  the  drum-head,  or  breach  of  its 
substance,  admitting  the  easy  passage  of  short  sound 
waves  to  the  labyrinth.  The  audibility  of  high  sounds 
is  best  arrived  at  with  the  aid  of  Konig's  rods,  or 
Galton's  whistle.  Paracentesis  Willisii,  or  impi-ovement 
in  the  hearing  of  some  deaf  persons  during  noise,  is 
compatible  with  very  dilferent  conditions  of  the  drum, 
and  may  be  due  to  an  exaltation  by  the  noise  of  the 
impaired  functions  of  tlie  auditory  nerve,  without  tluA 
creation  of  corresponding  auditory  impulses.  Another 
and  perhaps  more  probable  exi^lanation  is,  tliat  the 
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improvement  in  a  noise  is  consequent  on  the  extra 
shaking  of  ossicles  which  have  become  fixed  from  some 
catarrhal  inflammation. 

Diseases  of  the  external  meatus  of  tlie 
ciw.— Impacted  loux  in  the  ear  can  usually  be  re- 
moved by  gentle  syringing  with  water  at  100"  F.  ; 
in  some  instances  it  should  be  previously  softeiied  by 
the  installation  of  warm  solution  of  bicarbonate  of 
soda  (gr.  x  ad  5]),  which  is  especially  useful  in  exam- 
ples of  keratosis  obturans  (over-accumulation  in  the 
meatus  of  epithelial  laminaj). 

Abnormal  dryness  of  the  external  meatus  may  be 
indicatory  of  disease  of  the  internal  ear.  Fluidity 
and  otfensiveness  of  cerumen  in  children,  if  not  cor- 
rected, are  apt  to  lead  to  catarrhal  inflammation  or 
worse  results. 

With  jiatients  complaining  of  foreign  bodies  in  tlie 
meatus,  it  is  well  to  ascertain,  by  means  of  the  specu- 
lum, that  there  is  actually  anything  foreign  to  be 
removed.  Avoid,  where  possible,  instrumental  inter- 
ference, to  which  complete  inaction  may  be  preferable. 
Careful  syringing  along  the  roof  of  the  meatus,  the 
auricle  being  drawn  itpwards  and  backwards,  is 
generally  all  that  is  required,  tlie  patient,  if  necessary, 
being  placed  on  his  side  or  backi  But  this  treatment 
should  not  be  adopted  if  the  foreign  body  has  occa- 
sioned much  swelling  of  the  soft  parts  ;  in  this  case 
the  inflammation  should  be  relieved  by  leeching  freely 
in  front  of  the  tragus.  The  oflTending  substance  may 
sometimes  be  removed  by  afl^lxing  it  with  glue  or 
coagiiline  to  a  piece  of  lineii  or  a  brush,  or  by  the 
use  of  adliesive  plaister  on  a  string.  If  it  is  swollen 
by  absorption  of  moisture,  the  use  of  glycerin  may  be 
e(lect\ial.  In  .some  cases  an  auivsthiUic  is  necessary. 
Epii(!ptiform  convulsions  or  synqitums  like  tliose  of 
Meniere's  disease  sometimes  result  from  irritation 
caused  by  ff^i-cign  bodies  in  tiie  meatus. 
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For  hoils  in  the  meatus,  poultices  (not  admiwsible 
in  other  instances  of  aural  inflammation),  glycerine 
applications  to  relieve  pain,  and  lancing  and  subse- 
quent treatment  with  boracic  acid,  should  be  resorted 
to.  Defective  house-drainage  is  said  to  be  the  cause 
of  abscesses  in  the  ear. 

Insects  or  their  larvse  in  the  auditory  canal  can 
be  destroyed  by  Avarm  oil  or  chloroform  vapoux",  and 
then  removed  by  syringe  or  forceps. 

Aspergillus,  the  fungus  most  usually  met  with  in 
the  ear,  follows  on  eczema  or  other  inflammation 
affecting  the  epidermis.  Its  growth  is  fostered  by  a 
damp,  ill-ventilated  atmosphere.  With  the  symjitoms 
characteristic  of  inspissated  cerumen,  it  causes  dull 
pain.  It  is  best  combated  by  frequent  applications  of 
solution  of  lead  acetate,  chlorinated  lime,  or  of  potas- 
sium permanganate,  or  by  chlorine,  bromine,  and 
iodine  water,  or  applications  of  alcoholic  2  to  4  per 
cent,  solution  of  salicylic  acid. 

Narrowing  of  tlie  meatus  from  chronic  inflamma- 
tion indicates  recourse  to  constitutional  remedies,  and 
locally  the  application  of  strong  solution  of  silver 
nitrate,  or  of  ointment  of  ung.  hydrarg.  nit.,  and  ung. 
zinci  (1  to  8).  The  insertion  of  a  series  of  lubricated 
short  imperforate  drainage  tubes  may  at  times  be  use- 
ful. Erysipelas,  molluscous  or  sebaceous  tumours, 
and  vai'ious  other  causes  of  stenosis  must,  of  necessity, 
receive  specific  treatment. 

Otorrhagia  (bleeding  from  the  external  auditory 
meatus)  usually  results  from  polypus,  or  it  may  be 
due  to  injury  to  the  base  of  the  skull  or  to  the  internal 
carotids,  tlie  membrana  tympani,  or  the  walls  of  the 
meatus.  It  may  occur  also  in  purpura,  yellow  fevei', 
and  malignant  small-jjox,  in  acute  aural  catarrh,  in 
Bright's  disease,  in  the  condition  known  as  otitis 
hajmorrhagica,  and  in  suppression  of  the  mouses. 

"  Uar  cough,"  due  to  irritation  of  the  external 
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auditory  meatus  or  of  the  outer  layer  of  the  drum- 
head, is  regarded  as  a  reflex  result  of  affection  of  a 
branch  of  the  pneumogastric  su|)plying  the  same. 

Diminution  in  the  calibre  of  the  external  auditory 
canal  from  diti'use  thickening  of  its  bony  walls  may  be 
treated  by  the  insertion  of  small  ivory  bougies.  The 
commonest  bony  outgrowths,  or  exostoses,  in  the 
meatus  originate  usually  in  inflammation  of  the  middle 
ear,  are  of  rapid  growth,  and  mostly  pedunculated. 
Being  of  the  natui'e  of  spongy 
osteomata,  they  can  be  removed  by 
the  ecraseur.  In  minute  structure 
they  resemble  newly-formed  bone. 
The  majority  of  the  multiple  out- 
growths, which  are  commonest  in 
the  wealthy  classes,  are  more  com- 
pact, and  histologically  comparable 
with  sypliilitic  nodes  on  the  cranial 
flat  bones.  True  ivory  exostoses, 
or  hy])erostoses,  are  still  denser  in 

structure,  and  of  rarer  occurrence  ; 

•   ,  1  11     T  -1   ,  li-l.  —  Multiple 

are  pamless,  and  usually  bilateral ;      Kxostoses  bomidiDg 

and  are  the  effect  neither  of  active  >^^'^f'<^'^s»\^^  Open- 
inflammatory  changes  nor  of  con- 
genital tendency,  but  apparently  of  a  chronic  irritation 
of  the  meatus,  such  as  is  producible  (as  the  author 
flrst  pointed  out)  by  constant  sea-bathing.  For  their 
removal,  drilling  with  MattheAvson's  dental  engine  has 
proved  the  most  effective  measure.  During  the  opera- 
tion a  steel  guard  is  needed  to  jjrotect  neighbouring 
structures.  * 
I>i«ieaK(>s  of  flic  auricle  nn<1  nsNOciatcd 
parts. —  Malformations  may  be  du(!  to  defective  or 
excessive  dfivelopmontal  activity  in  the  tissues  bound- 
^  ing  the  first  post-oral  cleft,  in  the  minute  folds  of 
'  which  dermoid  cysts  in  the  external  meatus  probably 
oiiginate. 

I  1—21 


53° 


Manual  op  Surgery. 


Among  other  afFections  of  the  auricle  are  warts, 
chalk  stones  in  the  upper  part  of  the  helix  in  gouty 
persons,  epithelioma,  keloid  growths,  and  cicatrices 
caused  by  ear-ring  punctures,  traumatic  and  idiopathic 
othajraatomata,  or  blood  tumours,  herpes,  erysipelas 
(usually  chronic),  and  syphilitic  eruptions. 

Idiopathic  otJuematomata  usually  occur  in  the 
insane,  and  are  pathognomonic  of  disease  of  the  base 
of  the  brain.  In  eczema  of  the  auricle  it  is  important 
to  ascertain  that  topical  applica- 
tions are  not  being  rendered  use- 
less by  uncured  otorrhcea.  Con- 
tagious impetigo  of  the  auricle 
requires,  fii'st,  removal  of  scabs, 
and  then  destruction  of  pus  by 
carbolic  lotion  and  mercurial  oint- 
ment. Cliilblain  is  best  treated 
by  warmth  and  spirit  liniment, 
and  pruritus  by  soothing  lotions 
and  ointments  containing  opium, 
creasote,  hydrocyanic  acid,  and 
"toma.^"'"""'''  mercurials.  Ichthyosis  of  the 
auricle  is  alleviated  by  the  con- 
tinued application  of  glycerine.  For  lupus  erythema- 
tosus treat  by  early  inunction  with  cod-liver  oil, 
followed  by  scarification  and  general  tonics. 

Syphilis,  either  secondary  or  tertiary,  has  been 
observed  to  aflect  the  ear  (probably  both  the  middle 
ear  and  labyrinth),  by  bringing  on  (1)  changes  in  the 
drum-head;  and  (2)  deafness,  whicli  is  usually  painless 
andunilatei'al,  is  rapid  in  onset,  nnd  is  like  that  produced 
by  obstruction  in  the  meatus,  so  that  by  bone  conduc- 
tion a  tuning  fork  is  better  heard  in  tlie  aflected  ear. 
Again,  sypliilis  attacking  the  labyrinth  or  auditory 
nerve  may  cause  deafness,  commonly  absolute,  of  one 
or  both  ears,  the  healthy  ear  alone  being  tlien  sensitive 
to  bone-conducted  sound.      Syphilitic  tlu'oat  disease 
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is  a  not  uncommon  origin  of  acute  aural  catarrh. 
Nervous  deafness  from  hereditary  syphilis  generally 
comes  on  between  the  ages  of  10  and  16,  together  with 
chronic  ijiterstitial  keratitis,  and  is 
much  more  common  in  girls  than 
boys.  Undoubtedly  the  best  treat-  fW^p 
ment  is  the  administration  of  grey 
powder ;  but  the  prognosis  is  un- 
favourable. 

Aural  catarrh. — Acute  aural 
catarrhal  inflammation,  usually  uni- 
lateral and  the  result  of  catchin"  a 
cold,  is  characterised  by  increased 
vascularity  of  the  drum-head,  and  by 
continuous  intense  pain  preceding  the 
discharge,  as  also  by  pain  on  eructa- 
tion or  forcible  expiration,  and  in 
children  notably  by  intolerance  of 
rest  of  the  head  on  the  side  affected. 
Convulsions  are  an  occasional  compli- 
cation. Fomentation  by  instillation 
of  warm  water,  mild  purgation,  the 
careful  use  of  Politzer's  bag  to  favour 
escape  of  pent-up  pus  from  the 
Eustachian  tube,  and  also  leeching  in 
front  of  the  tragus,  are  the  usually 
efficacious  modes  of  treatment.  Simple 
acute  non-suppurative  catarrh  rai-ely 
causes  perforation  of  the  drum-head. 
It  may  originate  in  inflammation  of 
that  structure  only  (myringitis).  Foul 
air  and  also  over  doses  of  quinine 
have  both  been  known  to  produce 
aural  catarrh.  In  cases  of  chronic 
catarrh  attention  should  be  given  especially  to  tlie 
promotion  of  the  general  health  by  the  use  of  warm 


Fig.  116.  —  Polit- 
zcn-'H  Ba?,  with 
Nasal  Pad. 
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ling,  by  the  administration  of  cod-liver  oil,  and 


532 


Manual  of  Surgery. 


also  by  tjie  application  of  astringents  to  the  throat 
and  of  iodine  over  the  mastoid  process  ;  inflation  of  the 
tympanum  with  Politzer's  hag,  or  with  simply  a  piece  of 
rubber  tubing  in  the  case  of  children, 
may  often  prove  of  great  value. 

Politzerisation,  commonly  practised 
at  the  moment  of  swallowing,  may  be 
promoted  also  by  the  pronunciation  of 
certain  syllables  (as  "  huck "),  or  by 
puffing  out  the  cheeks.  The  diagnostic 
or  auscultation  tube,  one  end  of  which 
is  placed  in  the  patient's,  the  other  in 
the  surgeon's  ear,  enables  the  observer, 
by  the  sound,  gurgling  or  whistling,  at 
the  moment  of  politzerisation  to  ascertain 
the  existence  of  fluid  in  the  tymiianum 
or  of  a  perforation  in  the  drum-head. 

Excision  of  the  tonsils  and  prolonged 
treatment  of  the  naso-pharynx  may  be 
necessary  in  cases  of  deafness  from  con- 
tinued closure  of  the  Eustachian  twhe, 
one  evil  result  of  which  is  to  cause  in- 
ward bulging  of  the  drum-head  from 
exhaustion  of  the  tympanic  air. 

In  aural  catarrh  unbeuefited  by 
politzerisation,  the  Eustachian  catheter 
must,  except  with  children,  be  emploj^ed. 
To  those  who  are  unaccustomed  to  the 
instrument,  the  following  method  of  using 
it  Avill  be  found  serviceable.  It  should 
be  passed  along  the  floor  of  the  nares  to 
the  posterior  wall  of  the  i)harynx,  with- 
drawn, and  turned  inwards  to  hook  round 
the  vomer,  and  then  semirotatcd  downwards  till  the 
point  is  directed  oi;twards  and  slightly  upwards,  when 
it  enters  the  mouth  of  the  Eustachian  tube.  The  intro- 
duction of  air  or  fluids  into  the  tube  is  best  efiected 


Fig.  117.— The 
Enstn,cliiaii 
Catheter. 
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through  a  pieceof  indiarubber  piping  connected  with  the 
injector  or  indiarubber  bag,  which  is  suspended  from  the 
operator's  coat,  and  is  compressed  with  the  right  hand 
while  the  left  steadies  the  catheter.  Variable  hearing 
is  a  pretty  sure  sign  of  defective  action  of  the 
Eustachian  tube.     Its  intermittent  and  progressive 


rig.  118.— Tlie  Eustacliiaii  Catheter  in  position. 


dilatation  by  bougies  introduced  through  a  catheter 
has  been  successfully  practised  by  Meniere  and  others. 

In  chronic  non-suppurative  inflammation  of  the 
middle  ear,  vnpours  of  ammonium  chloride  are  recom- 
mended in  a  catiirrhal  rmd  simple  or  iodised  aqueous 
vapour  in  a  dry  condition  of  tlie  mucous  memlirane ; 
but  injection  of  astringent  and  slightly  stimulating 
fluids  is  often  useful. 

Daily  massage  over  the  mastoid  region  is  recom- 
mended by  Eitelberg  for  acute  and  subacute  middle- 
ear  catarrh. 

Where  the  cause  of  rfoafncss  is  duc^,  not  to 
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deficiency  of  atmospheric  pi'essure  but  to  thickening 
of  the  mucous  lining  of  the  middle  ear,  or  to  adhe- 
sions within  the  tympanum,  the  local  effect  of  solution 
of  potassium  iodide  (gr.  x  ad  5])  is  beneficial  ;  and, 
similarly,  weak  solution  of  iodine,  cojiper  sulphate, 
potash,  silver  nitrate,  or  of  chloral  hydrate  may  be  very 
efficacious,  as  well  as  the  internal  administration  of 
potassium  iodide  and  mercury  perchloride,  these  last 
particularly  in  strumous  patients.  The  severance  of 
adhesions  is  sometimes  to  be  effected  by  the  use  of  a 
pneumatic  tractor.  Bing,  of  Vienna,  states  that 
words  spoken  into  the  Eustachian  catheter  are  not 
heai'd  if  the  stapes  is  fixed,  fixation  of  the  malleus  and 
incus  alone  not  preventing  their  audibility. 

Adenoid  vegetations  in  the  pharynx  may  be  the 
source  of  deafness  by  closing  the  mouth  of  a  healthy 
Eustachian  tube,  or  by  so  blocking  the  nai'es  that  swal- 
lowing occasions  rarefaction  of  the  tympanic  air. 
These  growths  may  be  removed  very  easily  with 
instruments,  or  even  with  the  finger  nail. 

Serous  effusions  in  the  tympanum  are  commonly 
absorbed  after  jjolitzerisation.  Where  catheterisation 
does  not  avail  for  syiinging  oxit  the  tympanum,  punc- 
ture of  the  drum-head  may  be  of  value.  This  should 
be  effected  in  the  lower  portion,  before  or  behind  the 
handle  of  the  malleus.  The  tj'mpanum  can  then  be 
evacuated  by  inflation,  or  by  the  use  of  a  Siegle's 
speculum.  Paracentesis  is  required  also  when,  in 
acute  suppurative  aural  inflammation  (a  possible 
sequela  of  scarlet  fever,  typhoid,  typhus,  diphtheria, 
and  other  diseases),  pus  pent  uj)  in  the  tympanum 
fails  to  burst  through  the  membrana  tympani,  or  to 
escape  thi'ough  the  Eustachian  tube,  and  so  causes 
the  drum-head  to  bulge  outwards.  Spontaneous  per- 
foration is  otherwise  a  probable  event ;  but  in  some 
cases  the  accumulated  pus  rapidly  produces  fatal 
meningitis  or  cerebral  abscess. 
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Otoriiioea,  or  discharge  of  the  pus  from  the  middle 
ear,  is  not  necessarily  ushered  in  by  acute  otitis,  being 
e.g.  a  common  symptom  in  struma.  For  treatment, 
the  main  indications  ai'e  restoration  of  the  general 
health,  thorough  cleansing  of  the  ear,  and  frequent 
syringing  with  warm  water,  and  after  svards  the  ap- 
plication of  lotions  containing  zinc  salts,  carbolic 
acid,  or  rectified  spirits.  These  various  astringents 
should  be  changed  occasionally.  Counter-irritation 
behind  the  ears,  and  the  insufflation  of  powdered  alum, 
iodoform,  or  boracic  or  salicylic  acid,  and  repeated  ap- 
plications of  boroglyceride,  may  be  very  useful.  The 
origin  of  inflammation  in  an  atmosphere  contaminated 
with  sewer  gas  must  be  guarded  against.  The  intro- 
duction into  the  tympaniim  of  a  medicated  fluid  poured 
into  the  meatus  may,  when  a  very  small  perforation 
in  the  drum-head  exists,  be  simply  efiected  by  Val- 
salva's method  of  closing  the  mouth  and  nostrils,  and 
blowing,  the  bubble  of  air  then  conveyed  by  the 
Eustachian  tube  being  replaced,  as  it  passes  out 
through  the  drum-head,  by  a  drop  or  so  of  the 
fluid.  Neglected  otorrhcea  may  become  chronic,  and 
may  cause  polypus,  thickening  of  the  drum-head,  de- 
struction of  the  ossicles,  and  curies  of  the  mastoid,  or 
even  facial  paralysis,  hajmorrhage  from  the  carotid 
artery,  inflammation  of  tlie  brain,  epilepsy,  or  by  the 
formation  of  thrombi  in  the  lateral  sinus  or  the  jugu- 
lar, pysemic  lobular  pneumonia. 

Aircrtioiis  of  tlic  incinltrnna  tyinpniii. — 
Traumatic  slits  or  cuts  in  the  membrana  as  a  rule 
heal  readily,  and  the  tendency  in  cases  of  direct  injury 
generally  is  towards  recovery.  Perforations  from 
disease,  however,  are  apt  to  become  permanent,  if 
otorrlujca  bo  not  arrested,  and  the  hoaltii  of  tlie  middle 
ear  restored.  A  perforation  is  not  incomijatiblc  with 
fair  audition,  its  position  and  the  state  of  the  ossicles 
having  considerable  influence.     Deafness  owing  to  a 
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perforation  or  to  separation  of  tlie  ossicles  is  some- 
times greatly  benefited  by  the  pressure  or  support 
afforded  by  an  artificial  membrane  or  a  plug  of  cotton 
wool,  which  may  be  suitably  combined.  Dr.  C.  W. 
Tangeman  has  recorded  a  case  of  double  perforation 
successfully  treated  by  skin  grafting.  Mammilliform 
perforations  may  be  effectually  treated  by  instillation 
of  rectified  sj)irit,  as  shown  by  Professor  Zaufal. 

Disease  of  the  mastoid  pi-ocess  is  character- 
ised by  deep-seated  local  paiu  arid  signs  of  inflamma- 
tion. Early  and  thorough  incision  over  it  down  to  the 
bone,  followed  by  free  leeching,  repeated  washing  with 
antiseptic  and  astringent  lotions,  and  treatment  of  the 
general  health  should  invariably  be  resorted  to. 
Should  these  measures  fail,  in  order  to  obviate  the 
dangers  of  retention  of  pus,  trephining  about  a  quarter 
of  an  inch  behind  the  meatus  and  a  little  below  the 
level  of  its  upper  wall,  or  the  removal  of  carious  bone 
by  knife  or  jjrobe  is  necessary. 

Polypi  of  the  ear,  generally  due  to  catarrh  there- 
from, are  composed  of  tissue  which  is  either  (1)  soft  and 
granular;  (2)  mucous;  (3)  fibrous;  (4)  hyaline  or 
gelatiniform  or  myxomatous,  the  last  being  the  rarest. 
Their  common  seat  is  the  tympanum. 

Granulation  tissue  in  the  ear,  if  not  amenable  to 
the  treatment  for  aural  catarrh,  or  to  the  instillation 
of  rectified  spirit,  or  touching  with  perchloride  of  iron, 
may  require  removal  by  scraping. 

For  the  larger  polypi  excision  with  a  snare  such  as 
Wilde's,  and  subsequent  cauterisation  of  fhe  root  with 
saturated  solution  of  nitrate  of  sih'cr  witli  chloracetic 
or  chromic  acid,  and  removal  of  the  cau.se,  comprise 
a])j»ropriate  treai  uieut.  Mucous  pohqji  may  be  slirunk 
or,  if  small,  obliterated  by  rei)eaced  instillation  of 
rectifled  spirit. 

Ahsecsses  ol"  tlic  Itrain  due  to  ear  disease 
are  usually  single,  and  situate  in  the  white  matter 
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of  the  hinder  part  of  the  middle  lobe,  the  posterior 
lobe,  or  the  cerebellum. 

Paiu  ill  the  ear,  if  not  the  result  of  a  recog- 
nisable affection  of  the  meatus,  points  either  to  simple 
catarrh,  or  to  more  or  less  acute,  and  hence  dangerous, 
otitis  interna.  Pain  caused  by  an  affection  of  the  ear 
may  not,  however,  be  distinctly  referable  to  that  organ. 
Conversely,  aural  neuralgia  may  be  caused  by  dental 
caries  or  by  general  malarial  poisoning. 

Disease  of  tlie  internal  ear,  i.e.  of  the 
labyrinth  and  its  contained  structures,  rarely  primary, 
is  secondarily  of  either  traumatic  or  constitutional 
origin.  Traumatic  causes  are  repeated  concussive 
shocks,  injuries  to  the  brain,  or  local  lacerations,  and 
effiision  of  blood  or  serum  ;  and  the  constitutional 
include  developmental  defects,  exposure  to  cold, 
rheumatic  degeneration,  middle  ear  affections,  fevers, 
mumps,  syphilis,  meningitis,  and  sometimes  tabes 
dorsalis.  Lesion  of  the  internal  auditory  apparatus 
is  distinguished  by  deficient  perception  of  both 
Dranially  and  aerially  conducted  vibrations  ;  the  patient 
suffers  from  true  nervous  deafness.  Nervous  deafness 
dependent  on  hyperasmia  of  the  labyrinth  is  at  once 
relieved  by  leeching  and  blistering  behind  the  ears. 

Meniere's  ilisease  is  by  some  authors  under- 
stood to  be  simply  hjemorrhage  into  the  semicircular 
canals  ;  by  others  it  has  Ijeen  more  comprehensively 
defined  as  an  abnormal  nervous  irritation  in  the  semi- 
circular canals,  or  inflammation  in  these  or  the  middle 
ear,  causing  vertigo.  Its  vital  or  medullary  symptoms 
(6.17.  faintness,  perspiration,  irregularity  of  pulse) 
have  been  held  due  to  affection  of  the  cochlear  nerve, 
and  its  locomotor  or  cerebellar  symptoms  (vertigo 
■with  orwitiiout  reeling)  to  aflection  of  the  semicircular 
canal.s.  In  cases  regarded  as  typical  the  giddiness  i.s 
usually  preceded  by  a  feeling  of  vertical  rotation,  and 
is  accompanied  by  tliat  of  forward  and  backward 


538 


Manual  of  SuRCERy. 


movement  aboi^t  a  transverse  axis.  Subjective 
auditory  sensations  are  common.  The  attacks  tend 
to  merge  into  an  habitual  vertiginous  state.  Counter- 
irritation  behind  the  ears,  large  doses  of  potassium 
bromide,  and  also  quinine  and  ammonium  cliloride,  are 
useful  in  many  instances.  As  vertigo  may  be  pro- 
duced in  a  variety  of  ear  lesions,  the  discovery  and 
treatment  of  the  cause  must  be  aimed  at. 

Electricity  in  niiral  disease— The  induced 
electrical  current  has  been  successfully  employed  in 
several  cases  of  intratympanic  disease  ;  and  stimula- 
tion of  the  ear  muscles  by  the  continuous  current  is 
sometimes  beneficial. 

Tinnitus  aiii-iiini,  or  persistent  subjective  sound 
in  the  eai's,  when  not  ascribable  to  sympathetic  or 
to  cerebral  stimulation  of  the  auditory  nerve,  would 
appear  to  be  usually  the  result  of  abnormal  jiressure 
upon  the  labyrinthine  nerve  fibres,  which  again  is 
generally  due  to  some  afiection  of  the  drum-head.  It 
may  be  dependent  on  spasm  of  the  tensor  tympani  and 
stapedius,  or  on  the  existence  of  free  fluid  in  the 
tympanum,  and  may  occur  also  as  a  sj^mptom  in 
various  disturbances  of  the  circulation,  in  debility, 
alcoholism,  exophtlialmos,  and  other  conditions.  For 
its  alleviation  have  been  employed  medicinally 
pilocarpine  injections,  zinc  valerianate,  digitalis,  arnica, 
ammonium  chloride,  quinine  and  morphia  combined, 
and  hydrobromic  acid,  and  locally  chloroform  vapour 
and  warm  glycerine  and  laudanum  for  the  meatus, 
strychnine  solution  injected  through  the  Eustachian 
catheter,  the  air  douche,  faradisation,  and  section  of 
.  the  posterior  fold  of  the  membrane.  Autojihony,  or 
the  hearing  of  one's  own  voice  in  the  head,  a  symptom 
in  sundry  aural  aflections,  appears  to  result  from 
defective  mechanical  action  of  the  membrana  or  the 
ossicles. 

Deaf  nnitism,   or   deaf-dumbness,    afiects  on 
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an  average  one  person  in  some  1550,  and  males 
more  than  females.  It  is  congenital  or  acquired, 
according  as  produced  by  causes  arising  before  bii'th 
(consanguinity,  heredity,  syphilis,  inebriety,  e.g.')  or 
after  birth  (as  fevers,  scrofula,  catarrhal  inflammation, 
and  falls  and  blows).  It  is  rare  that  the  immediate 
parents  of  deaf  mutes  are  deaf  and  dumb.  For  the 
acquisition  of  speech  by  deaf  mutes  the  German  or  pure 
oral  method  is  that  best  adapted,  the  pupil  learning 
both  by  personal  practice  and  by  ocular  demonstration 
(lip-reading)  the  mechanism  of  speech. 

Instrumeutal  aids  in  <lcafii4*ss. — Of  the 
various  instruments  for  the  improvement  of  hearing 
by  reflection  of  sound  a  hollow  cone  is  the  simplest 
and  most  efficient.  Small  globose  or  conical  resonators 
may  be  of  great  benefit.  Hearing  through  the  teeth 
ma}"^  be  rendered  possible  by  the  use  of  the  audiphone 
or  one  of  its  numerous  modifications. 
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LEEDS  &wr.STRIDING 

XIV.    DISEASES  OF  THE  EYE. 

E.  Mahcus  Gunn. 

Diseases  of  the  Eyelids. 

Anatomically  the  eyelid  is  a  complex  structure,  and 
its  diseased  conditions  are  correspondingly  varied  in 
character ;  its  skin  and  cutaneous  glands,  conjunctival 
mucous  membrane,  muscles.  Meibomian  glands,  tarsal 
"  cartilage,"  and  eyelashes,  with  their  follicles  and 
sebaceous  glands,  are  all  liable  to  be  afl'ected.  Again, 
tlie  position  of  the  lid  is  such  that  any  departure 
from  the  healthy  condition  readily  causes  discomfort. 
Paralysis  of  the  muscles  and  affections  of  the  con- 
junctiva of  the  lid  will  be  more  ap[)ropriately  con- 
sidered later. 

BIcpliai-itis. — The  edges  of  the  lids  are  specially 
prone  to  disease,  and  princijially  to  a  chronic  form  of 
inflammation  known  as  marginal  blepharitis.  In  the 
more  severe  forms  of  tliis  affection  the  palpebral  border 
is  dusky-red,  swollen,  and  covered  with  hard,  dark 
yellow  crusts.  On  removing  these  latter  a  moist 
surface  is  exposed,  often  with  ulceration  or  small 
yellow  pustules  round  the  insei'tion  of  eyelashes ; 
sometimes  there  is  eczema  of  the  neighbouring  skin. 
If  neglected,  the  vilcers  may  damage  or  even  destroy 
the  cilia  follicles,  leading  to  badly  developed,  misplaced 
lashes  (trichiasis),  or  to  more  or  less  complete  absence 
of  them.  Sometimes  we  get  ectropion  from  hyper- 
trophy of  tlie  conjunctiva,  and  epiphora  from  eversion 
of,  or  other  interference  with,  the  puncture.  In  the 
milder  forms  there  is  hypersecretion  from  the  seba- 
ceous glands,  leading  to  the  formation  of  small, 
yellowish-white  crusts,  on  removing  which  we  find 
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the  imdpvljing  suvfajQel  fioniewliat  reddened  but  nob 
ulcerated.  Sometimes  we  have  mere  redness  of  tlie 
edges  of  the  lids,  eii|p'ecially  in  persons  with  delicate 
skin  and  light  complexion,  often  associated  with  some 
error  of  refraction  and  consequent  straining  of  the 
eyes.  This  condition  is  also  liable  to  be  caused  by 
external  irritation,  as  exposure  to  dust  or  cold.  The 
more  severe  cases  usually  occur  in  .strumous  children, 
and  frequently  date  from  an  attack  of  measles. 

Treatine.nt. — In  all  cases  we  must  attend  to  the 
general  condition  of  the  patient,  syrup  of  the  iodide  of 
iron  or  other  chalybeate  berug  frequently  indicated. 
External  irritants  and  over-use  of  the  eyes  are  to  be 
avoided,  and  glasses  ordered  if  necessary.  Locally, 
our  treatment  must  be  directed  principally  to  re- 
moving the  crusts  and  preventing  their  re-formation. 
Warm  alkaline  lotions  [e.g.  10  gr  of  biborate  of  soda 
to  the  ounce  of  water)  are  to  be  used  several  times 
daily,  the  softened  crusts  then  picked  ofF,  and  dilute 
nitrate  of  mercury  ointment  (1  part  to  7  of  vaseline) 
applied  to  the  roots  of  the  lashes.  In  very  severe 
cases  all  the  affected  lashes  should  be  pulled  out  and 
the  excoriated  surface  of  the  lid  touched  with  a  strong 
solution  of  nitrate  of  silver  (20  gr.  to  the  ounce). 
When  the  lashes  have  been  destroyed  and  the  lids 
everted  (llppiludo)  we  cannot  hope  to  restore  a  healthy 
condition,  but  cleanliness,  astringent  lotions,  and 
slitting  the  everted  canaliculi  will  cause  much  im- 
provement. 

The  crab-louac  occasionally  takes  up  its  abode  on 
the  edge  of  the  lids,  and  its  eggs  are  then  found  dis- 
posed along  the  sides  of  the  lashes  like  little  dark 
beads.  At  a  superficial  glance  the  condition  might  bo 
mistaken  for  blepharitis,  or  dirt  on  the  lashes.  The 
use  of  a  mild  mercuriid  ointment,  sucii  as  that  men- 
tioned above,  will  soon  kill  the  pediculi. 

Ilordt^oliiin,  or  stye,  is  a  circumscribed  hard 
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swelling  at  the  outer  edge  of  the  margin  of  the  lid, 
due  to  a  suppurative  inflammation  of  one  of  the  seba- 
ceous glands  at  the  roots  of  the  lashes.  There  is  con- 
siderable pain  at  tirst,  and  mai-ked  swelling  from 
infiltration  of  the  adjacent  loose  tissue  of  the  lid.  The 
most  severe  cases  are  of  the  nature  of  boils  ;  in  these 
the  pain  is  very  acute,  and  there  is  often  considerable 
chemosis  of  the  conjunctiva. 

Treatment. — In  an  early  stage,  touching  the  part 
with  nitrate  of  silver,  pulling  out  the  corresponding 
eyelash,  and  using  lead  lotion,  often  cut  short  the 
inflammation.  Later  on,  warm  applications  are  useful 
in  soothing  the  pain  and  in  hastening  the  suppurative 
process.  When  pus  has  formed  it  should  be  evacuated. 
General  treatment  is  often  indicated  by  the  condition 
of  the  patient,  mild  purgatives,  iron,  and  nitro-hydro- 
chloric  acid  being  frequently  serviceable.  Some  young 
adults  are  particularly  subject  to  styes  occurring  in 
successive  crops,  and  the  local  treatment  of  most 
service  in  such  cases  is  the  use  of  an  eye  douche,  with 
lead  lotion.  Styes  are  sometimes  associated  with  an 
error  of  refraction,  which  should  be  corrected  by  the 
necessary  glasses.  At  other  times  they  are  dependent 
on  some  defect  in  the  genei'al  health,  or  on  local 
irritation,  as  from  blepharitis. 

Disticlimsis  and  trichiasis  are  terms  used  to 
signify  different  forms  of  displacement  of  the  eyelashes 
produced  by  disease.  In  the  former  condition  they 
are  disposed  in  a  more  or  less  coiliplete  double  row, 
while  in  the  latter  they  are  obliquely  placed  and 
often  stunted  ;  in  both  aflections  some  of  the  displaced 
lashes  rub  against  the  cornea  and  thus  set  up  irritation, 
sometimes  leading  to  pannus  and  even  ulcei'ation. 
The  usual  causes  of  trichiasis  are  blephai-itis  and 
trachoma. 

Treatment.  —  Temporary  relief  can  always  be 
afforded  by  epilation  of  the  misplaced  lashes.  The 
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more  radical  operations  consist  either  in  destroying  the 
cilia  at  fault  or  in  giving  them  a  new  position.  If 
there  be  only  one  or  two  lashes  actually  rubbing  on 
the  cornea,  we  may  destroy  their  follicles  by  electro- 
lysis. In  more  severe  cases  we  may  remove  all  the 
offending  lashes  and  their  bulbs  by  judicious  excision 
of  part  of  the  lid  margin.  The  number  of  methods 
that  have  been  devised  with  the  object  of  transplanting 
the  misplaced  lashes  outwards,  suggests  the  unsatisfac- 
tory nature  of  the  results  usually  obtained.  For  an 
account  of  these  operations  the  reader  must  be  referred 
to  special  text-books  on  ophthalmic  surgery. 

Aiikylo-blepliai-oii,  or  union  of  the  edges  of  the 
upper  and  lower  lids,  may  be  congenital,  but  generally 
arises  from  injuries  (wounds  or  burns)  or  from  ulcera- 
tion. It  is  rarely  complete.  Division  of  the  adhesions 
with  scissors,  and  attention  for  a  few  days  so  as  to 
prevent  reunion,  will  generally  effect  a  cure. 

'Entropion,  or  inversion  of  the  lid  margin,  may 
affect  either  the  upper  or  lower  eyelid,  but  its  nature 
usually  differs  in  the  two  cases.  It  always  causes  much 
discomfort  from  the  rubbiiig  of  the  lashes  against  the 
cornea.  Entropion  of  the  lower  lid  generally  occurs 
in  old  people,  and  is  then  due  to  a  spastic  contraction 
of  the  palpebral  fibres  of  the  orbicularis  muscle  in 
association  with  loose  senile  tissues.  It  may  be 
relieved  by  excision  of  a  strip  of  skin  and  orbicularis 
along  the  whole  length  of  the  lid,  a  little  below  its 
margin ;  sutures  may  or  may  not  bo  employed. 

We  also  occasionally  get  a  spasmodic  entropion 
of  the  lower  lid  from  the  prolonged  use  of  bandages, 
as  after  cataract  extraction.  Generally,  repeatedly 
Vjrushing  a  little  collodion  outside;  Uk;  lid,  a  little 
below  the  lashes,  is  suHlciout  to  rolinve  it,  and  in  any 
case  it  soon  disappears  on  discontinuing  the  use  of  the 
bandage.  Entropion  of  the  upper  lid  is  usually 
organic,  due    to    a    cicatricial    contraction   of  the 
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conjunctiva  and  inversion  of  the  tarsus  from  burns 
or  old  ti'aclioma.  Relief  can  be  obtained  by  radical 
removal  of  all  the  lashes,  or  by  cutting  or  grooving 
the  "  cartilage "  as  in  Burow's  and  Streatfeild's 
operations. 

Ectropion,  or  eversion  of  the  lid  margin,  may 
be  caused  bv  chronic  marginal  blepharitis,  or  by  relaxed 
tissues  in  old  age,  or,  again,  by  cicatricial  contraction 
(as  from  burns  or  wounds,  or  from  abscesses  in  caries 
near  the  orbital  margin)  ;  or  it  may  be  due  to  a  rapid 
hy[»ertrophy  of  conjunctiva,  as  sometimes  occurs  in 
23urulent  ophthalmia.  The  lower  lid  is  most  frequently 
atl'ected.  This  condition  often  produces  much  de- 
formity, the  conjunctiva  is  usually  inflamed,  and  the 
eversion  of  the  puncta  causes  the  tears  to  flow  over 
the  cheek. 

Treatment. — In  the  non-cicatricial  cases  we  can 
(«)  remove  a  horizontal  .strip  of  the  everted  conjunctiva 
and  trust  to  the  subsequent  contraction  drawing  the 
lid  into  position  ;  or  (6)  we  may  shorten  the  lid  by 
removing  a  V-shaped  piece  of  its  entire  thickness  ami 
bringing  the  edges  together  with  sutures  or  a  hare-li]j 
pin.  Cicatricial  ectropion  may  affect  either  lid, 
and  is  often  only  partial.  The  remedial  operation 
necessary  must  therefore  be  determined  by  the 
])articular  case,  but  -  the  method  most  frequently 
iiseftd  in  ectropion  of  the  lower  lid  is  that  known  as 
the  V-Y  f)peration. 

Itl(>l»li:iro$|>asiii  is  a  spasmodic  contraction  of 
the  orbicularis  muscle,  usually  a  reflex  result  of 
irritation  of  the  flfth  nerve.  It  may  occur  from  a 
foreign  body  in  the  eye,  a  phlyctenule,  etc.,  or  from 
caries  of  the  teeth.  In  other  cases  there  is  pain  or 
]iressure  over  the  supra-orbital  or  other  branch  of  the 
liftli,  while  occasionally  it  is  met  with  in  weak 
hysterical  subjects  witiiout  any  evident  local  cause. 

The  treatment  must  be  determined  by  the  cause. 
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In  cases  dependent  on  ocular  conditions  any  foreign 
body  present  must  be  removed,  and  in  phlyctenules 
great  relief  is  aSbrded  by  the  use  of  cocaine  and 
atropine.  Counter-irritation  by  blister  or  seton,  and 
the  cold  face-douche  are  also  often  of  great  service. 
In  severe  cases  that  do  not  yield  to  other  treatment 
canthoplasty  is  useful,  the  external  canthus  being 
divided  with  scissors,  and  the  adjacent  conjunctiva 
united  by  suture  with  the  apex  of  the  incision. 

Ptosis,  or  drooping  of  the  upper  eyelid,  may  Ije 
mechanical,  congenital,  or  paralytic.  The  latter 
form  will  be  considered  later.  Ptosis  may  be  said  to 
be  mechanical  when  it  occurs  in  association  with  a 
shrunken  globe  or  empty  socket ;  or,  again,  in 
trachoma,  where  it  is  due  to  relaxation  of  the  upper 
conjunctival  fold  and  increased  difficulty  of  elevation 
of  the  lid  from  its  greater  Aveight.  The  congenital 
form  is  often  unilateral  and  varies  in  degree.  It  is 
said  to  be  due  to  imperfect  development  of  the  levator 
muscle.  In  these  latter  cases  the  appearance  may  be 
improved  by  the  removal  of  an  oval  piece  of  skin 
from  the  upper  lid,  so  as  to  cause  the  shortening 
desired ;  but  care  must  be  taken  not  to  leave  the 
cornea  permanently  exposed  by  removing  too  much. 

Certain  other  congenital  anomalies  are  to  be  met 
with  in  the  eyelids,  and  may  be  mentioned  here. 
<.'olol>onia  appears  as  a  wedge-shaped  fissure,  and  is 
usually  in  the  upper  lid.  The  treatment  consists  in 
)):iring  the  edges  and  uniting  them  with  sutures.  In 
very  rare  ca.ses  the  lids  ai'e  completely  absent, 
r^liiciiiitliiis  consists  in  a  fold  of  skin  ])assing  from 
tlie  side  of  the  nose  to  the  inner  end  of  the  eyebrow 
and  concealing  the  inner  canthus.  It  commonly  dis- 
appears as  the  l)ridge  of  the  nose  is  developed;  but 
should  it  not  do  so  the  deformity  may  be  removed  by 
excising  a  vertical  elliptical  fold  of  skin  from  the 
u])per  part  of  the  nose. 
J  .1-21 
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Clialazioii,  or  Meibomian  cyst,  generally 
appears  as  a  hard,  round,  painless  tumour  in  the 
sulistance  of  the  lid,  aLout  the  size  of  a  sjjlit  pea, 
and  its  position  is  recognised  on  everting  the  lid  by  a 
greyish  seniitranslucent  j)atch  in  an  area  of  increased 
conjunctival  vascularity.  It  is  due  ])artly  to  an 
hypertroi)hy  of  the  Meibomian  gland,  partly  to 
I'etention  of  its  secretion  and  a  chronic  inflammation 
of  the  surrounding  tissues.  Occasionally  it  inflames 
acutely,  and  may  then  point  cutaneously.  "Where 
])Ossible  it  is  always  best  to  open  it  by  a  crucial  con- 
junctival incision  and  remove  all  the  contents  with  a 
scoop.  They  often  occur  in  crojss,  and,  like  styes,  are 
especially  frequent  in  young  adults. 

The  other  tHiiioiirs  which  are  not  infrequently 
found  on  the  eyelidare  milium,  moUuscum  contagiosam, 
xanthelasma,  and  ntevus.  Their  character  and 
appropriate  treatment  are  the  same  as  when  they 
occur  in  other  situations,  and  do  not  demand  further 
description  here.  In  this  region  we  may  also  get 
congenital  dermoid  tumours,  warts,  fatty  tumours, 
and  more  rarely  sarcoma  and  epithelioma.  The  eye- 
lid is  a  favourite  situation  for  rodent  ulcer,  while  not 
infi'equently  we  also  find  here  primary  and  tertiary 
syphilitic  sores  and  lupus. 

Diseases  of  the  Lacrymal  Apparatus. 

The  lacrymal  gland  is  rarely  acutely  inflamed. 
We  then  find  localised  symptoms  of  inflammation,  the 
pain  often  very  severe,  and  pus  generally  soon  forms. 
It  should  be  evacuated  by  early  incision,  as  fistula 
may  be  the  result  when  the  pus  is  allowed  to  find  its 
own  way  out. 

Cliroiiic  innainniation  of  the  lacrjiiial 
g:lan<l  is  more  commonly  met  with,  and  is  recognised 
by  a  circumscribed  hard  swelling  in  the  upper  outer 
part  of  the  orbit,  the  enlargement  being  visible  in 
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this  part  of  the  conjunctival  fornix  on  everting  the 
upper  lid.  We  should  try  to  produce  absorption  by 
local  application  of  iodine  or  mercurial  ointments. 
If  pus  forms  it  is  to  be  evacuated  as  in  acute  cases. 
Very  rarely  we  get  a  blueish  translucent  swelling  in 
the  same  position,  viz.  up  and  out,  a  retention  cyst  in 
connection  with  the  gland  ducts  (clacryo-ps).  A  small 
seton  placed  and  tied  loosely  in  the  anterior  wall  of 
the  cyst,  and  allowed  to  ulcerate  through,  is  a  good 
method  of  treating  this  affection. 

The  tiiiiioiu's  most  liable  to  occur  in  the  gland 
itself  are  cysts  and  sarcomata.  When  necessary  the 
gland  can  be  extirpated  through  an  incisioaa  at  the 
outer  orbital  margin  above. 

£pipliora. — In  by  far  the  greater  number  of  cases 
of  lacrymal  disorder  the  drainage  of  the  tears  is  defec- 
tive, in  consequence  of  which  they  run  over  the  cheek, 
and  we  get  the  condition  known  as  epiphora,  stilli- 
cidium  lacrimarum,  or  "  watery  eye."  In  such  cases 
it  is  well  always  systematically  to  examine  each  part 
of  the  drainage  system  in  the  natural  order  of  the 
passages  from  above  downwards. 

Fh-st,  then,  one  of  the  puncta  may  be  at  fault, 
(rt)  from  displacement,  as  in  ectropion ;  or  {h)  it  may 
be  obstructed  by  the  presence  of  a  foreign  body,  e.g. 
an  eyelash;  or,  again,  (c)  the  puncta  may  be  narrowed, 
sometimes  even  quite  occluded,  as  a  congenital  mal- 
formation or  as  the  result  of  old  inflammation. 

Next,  the  canaliculus  may  be  obstructed  by  a 
chalky  concretion  or  by  a  fungoid  growth  (leptothrix) ; 
or,  again,  its  calibre  may  be  narrowed,  either  from 
swelling  of  its  mucous  membrane,  as  in  chronic 
V)lepharitis,  or  from  cicatricial  contraction,  the  result 
of  a  former  inflammation.  The  most  common  posi- 
tion of  stricture  is  just  at  its  entrance  into  the  sac. 

The  snc  is  sulyect  to  a  chronic  form  of  blen- 
orrhoea   and  to  acute   inflammation.     The  former 
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condition  is  generally  either  the  result  of  extension 
of  inflammation  from  the  conjunctiva  or  from  the 
Schneiderian  membrane,  or  it  begins  as  a  simple  dis- 
tension of  the  sac,  due  to  stricture  of  the  nasal  duct 
below.  The  increased  seci-etion  of  mucus  from  its 
thickened  walls  soon  bulges  the  sac,  and  we  find  a 
swelling  at  the  inner  canthus  which  can  generally  be 
dispei'sed  by  pressure  {viucocele).  The  contents  can  thus 
usually  be  forced  backwards  through  the  canaliculi,  and 
are  either  clear,  or  turbid  from  admixture  of  pus. 

Acute  dacryocystitis,  or  lacrymal  abscess,  is 
generally  the  result  of  suppuration  of  a  mucocele. 
There  is  brawny  swelling  and  redness  of  all  the 
adjacent  part  of  tlie  face,  often  extending  to  the 
bridge  of  the  nose  and  half  across  the  cheek  ;  but  its 
most  prominent  part  corresponds  to  the  position  of 
the  sac,  where  the  shining  red  skin  seems  ready  to 
burst.  There  is  much  pain,  and  cpu.siderable  general 
disturbance.  If  left  to  itself  tlie  pus  finds  its  way 
through  the  skm  over  the  sac,  but  often  burrows  for  a 
considerable  distance  before  doing  so,  thus  leaving  a 
large  I'agged  sore ;  the  cicatrix  left  is  always  a  source 
of  deformity,  and  often  we  get  a  troublesome  fistula 
in  addition. 

Strictni-e  of  the  nasal  duct  may  affect  any 
part  of  it,  but  most  commonly  occurs  just  beloAV  the 
sac.  It  may  be  caused  by  a  uniform  circumscribed, 
or  by  a  A'alvular  swelling  of  the  mucous  membrane, 
by  fibrous  contraction  of  the  .submucous  tissue,  or  by 
bony  outgroAvths.  The  etiology  of  the  aflection  is 
obscure,  but  some  cases  can  be  traced  to  a  syphilitic 
or  strumous  periostitis,  or  necrosis,  and  others  to  an 
extension  of  inflammation  from  the  nasal  mucous 
membrane. 

Treatment. — Foreign  bodies  in  the  puncta  or 
canaliculi  must  be  removed,  the  latter  being  slit  ;ip  if 
necessary.    A  narrowed  ])unctum  may  be  dilated  by 
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a  fine  conical  sound,  or  eiilai'gcd  by  incision.  In 
epiphora  from  ectropion  the  canaliculus  should  be  slit 
along  its  entire  length,  and  the  same  treatment  must 
be  followed  in  stricture  of  the  canaliculus.  In  all 
cases  of  mucocele  and  stricture  of  the  nasal  duct  the 
upper  or  lower  canaliculus  is  to  be  divided  with  a 
Weber's  knife,  and  a  probe  passed.  The  probing 
should  be  repeated  in  a  few  days,  and  the  interval 
gradually  increased  to  a  week  or  month  as  the  case 
improves.  The  probe  used  should  be  fairly  large  if 
it  will  pass  without  force,  a  convenient  size  being  No. 
5  or  6,  of  the  bulbous-ended  kind  known  as  Couper's. 
Washincf  out  the  sac  and  duct  with  boracic  acid  lotion 
is  also  useful,  and  a  weak  astringent  should  be  ordered 
for  the  conjunctiva.  In  cases  of  lacrymal  abscess, 
when  still  possible,  the  canaliculus  should  be  slit  and 
the  knife  passed  down  the  duct  so  as  to  divide  the 
anterior  wall  of  the  sac.  Warm  lead  lotion  is  a  good 
application  afterwards.  If  the  case  be  far  advanced 
and  pus  already  pointing,  an  incision  should  be 
made  into  the  sac  with  a  Beer's  knife,  and  warm  ap- 
plications used  ;  when  the  swelling  has  somewhat  sub- 
sided the  canaliculus  is  to  be  slit  and  the  duct  probed. 

Diseases  of  the  Conjunctiva. 

The  conjunctiva  is  subject  to  inflammation  of 
different  forms  and  of  varied  degrees  of  severity,  to 
all  of  which  the  term  "  ophthalmia  "  is  often  applied. 
While  usually  the  whole  membrane  participates,  cer- 
tain kinds  of  conjunctivitis  are  localised,  at  least  at  lirst. 

Simple  catai-i-iial  coiijiinctivitis. — Symp- 
toms. The  wiiole  conjunctiva  is  much  congested,  often 
showing  patclies  of  cccliymosis  ;  there  is  considerable 
muco-puruient  dischai'ge.  The  lids  are  somewhat 
swollen,  soft,  and  discoloured,  and  on  first  waking 
from  slee[)  their  edges  are  glued  together.  Occasion- 
ally in  children  an  easily  detached,  sharply  limited 
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membrane  is  formed  on  the  palpebral  conjunctiva,  to 
be  carefully  distinguished  from  that  found  in  the 
diphtheritic  form.  The  disease  runs  its  course  in  from 
eight  to  fourteen  days,  and  nearly  always  attacks 
both  eyes.  Corneal  afiections  are  rare.  The  patient 
complains  of  a  burning,  gritty  sensation,  aggravated 
at  night  and  on  exposure  to  light. 

Causes.  — It  is  exceedingly  contagious,  and  is  very 
apt  to  spread  when  once  introduced  into  a  household  or 
school.  It  is  liable  to  occur  at  all  seasons  of  the  year, 
but  is  especially  common  in  early  summer  and  late 
autumn.  Its  etiology  is  obscure;  sometimes  it  seems 
traceable  to  a  sudden  change  of  temperature,  as  on 
coming  into  an  overheated  room  from  the  cold  outer  air. 

The  treatment  consists  in  using  a  cold  astringent 
lotion  (3  grains  of  alum  or  1  grain  of  sulphate  of  zinc  to 
1  oz.  of  water)  several  times  daily,  and  in  a]3plying 
vaseline  to  the  edges  of  the  Hds  at  bed  time,  so  as  to 
prevent  gumming. 

Piu-tilciit  ophtlialinia  (conjunctival  blenor- 
rhoea). — At  first  the  subjective  symptoms  are  like 
those  in  the  catarrhal  form  (sensations  of  burning  and 
grittiness),  but  soon  there  is  generally  severe  pain  in 
and  over  the  eye,  becoming  less  as  the  discharge  be- 
comes more  profuse.  The  lids  are  swollen,  red,  and 
tense,  the  upper  being  also  much  elongated,  so  that  in 
severe  cases  it  cannot  be  fully  everted  nor  the  eye 
fully  exposed.  The  entire  conjunctiva,  both  pal- 
pebral and  ocular,  is  much  swollen  and  injected,  the 
latter  being  frequently  chemosed  so  as  to  project  over 
the  corneal  margin.  The  secretion  is  at  first  watery, 
soon  becomes  opaque  and  whey-like,  and  is  finally 
thick,  yellow,  and  purulent. 

Course  and  complications. — The  dischai-ge  lessens 
spontaneously  in  the  course  of  a  few  weeks,  and  there 
is  not  much  tendency  to  connective  tissue  develop- 
ment.   The  palpebral  conjunctiva  often  remains  for 
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some  time  greatly  thickened,  and  its  surface  covered 
with  closely  placed  prominent  granulations.  Except 
in  the  most  severe  cases,  the  swelling  and  conjunctival 
injection  disappear,  and  the  secretion  ceases  in  about 
three  weeks  under  treatment,  and  the  lids  gradually 
recover  their  original  smooth  raucous  lining.  Where 
the  chemosis  is  extreme  we  are  apt  to  get  corneal 
complications  fro7u  strangulation  of  the  marginal 
corneal  vessels.  Sometimes  there  is  a  slight  diffuse 
haze  of  the  entire  cornea,  but  this  is  not  so  danger- 
ous as  a  localised  purulent  infiltration.  The  latter 
ulcerates  and  often  leads  to  perforation,  and  sometimes 
to  subsequent  panophthalmitis.  Indeed,  from  the 
nature  of  the  discharge,  any  loss  of  corneal  epithelium 
is  highly  dangerous,  and  we  must  be  exceedingly  care- 
ful to  avoid  causing  an  abrasion  in  our  efforts  to  evert 
the  lids,  and  in  our  use  of  the  brush  or  mitigated 
stick.  Pathologically,  we  find  in  the  acute  stage 
great  hyperoemia  of  the  conjunctiva,  with  increase  of 
its  epitlielium  and  hypertrophy  of  papilla?.  Lymphoid 
cells  occur  diffusely  both  in  and  beneath  the  ejjithelium. 

Causes. — Purulent  ophthalmia  results  in  some 
persons  (as  in  subjects  of  chronic  traclioma)  from  the 
contagion  of  an  ordinary  catarrhal  conjunctivitis,  but 
the  two  best  marked  forms  of  the  affection  are  gonor- 
rhocal  ophthalmia  and  ophthalmia  neonatorum. 

(«)  Oonorrhflcal  ophtlinlnija  is  due  to  inocula- 
tion with  discharge  from  another  similar  case,  or  from 
a  urethral  gonorrhcGa.  The  patients  are  generally 
young  male  adults.  One  eye  only  is  affected  at  first, 
but  the  other  i-uns  great  risk  of  infection.  The 
symptoms  are  usually  severe,  and  the  condition  is 
always  a  grave  one,  i-equiring  every  attention. 

TrrMment. — If  one  eye  has  escaped  infection  until 
the  patient  comes  under  observation  our  first  aim  is 
to  protect  this  sound  eye  efficiently.  Tiiis  can  bo 
done  by  putting  a  pad  of  dry  boracic  acid  wool  over 
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the  closed  lids,  and  covering  its  entire  surface  and 
sealing  its  edges  with  collodion.  This  must  be  i-e- 
moved  at  least  once  a  day  for  purposes  of  examination 
and  cleansing,  and  a  fresh  pad  is  to  be  carefully  re- 
applied. A  more  convenient  method  of  protection  is 
by  the  use  of  BuUer's  shield,  consisting  of  a  watch- 
glass  inserted  between  two  squares  of  indiarubber 
plaister,  each  of  which  has  a  large  round  hole  in  its 
centre  so  that  the  watch-glass  remains  uncovered  except 
just  round  its  edge.  The  double  square  thus  prepared 
should  be  of  such  a  size  that  when  applied  the  watch- 
glass  is  opposite  the  eye,  the  upper  edge  of  the  square 
just  above  the  eyebrow,  the  inner  along  the  nasal 
bridge,  the  lower  at  least  one  inch  below  the  edge  of 
the  lower  lid,  and  the  outer  beyond  the  external 
orbital  margin.  All  these  edges,  except  the  lower 
part  of  the  outer,  are  then  fixed  securely  in  position 
with  strips  of  strong  adhesive  plaister ;  through  the 
watch-gluss  the  eye  can  be  kept  imder  observation, 
and  the  patient  can  see  to  feed  himself,  etc.*  The 
patient  should  be  put  to  bed,  an  iced  astringent  lotion 
(four  grains  of  alum  or  one  grain  of  sulpliate  of  zinc 
to  the  ounce  of  water)  kept  constantly  applied  over 
the  lids  of  the  inflamed  eye,  and  a  solution  of  cliloride 
of  zinc  (two  grains  to  the  ounce)  di-opped  into  the  eye 
three  to  six  times  a  day,  the  frequency  vai'ying  accord- 
ing to  the  amount  and  thickness  of  the  discharge. 
The  eye  is  also  to  be  washed  frequently  with  a  cold 
astringent  lotion,  and  as  soon  as  the  discharge  becomes 
thick  the  everted  lids  should  be  painted  once  daily 
with  a  solution  of  nitrate  of  silver  (twenty  grains  to 
the  ounce).  If  the  lids  are  very  tense  and  painful, 
two  or  thi'ee  leeches  to  the  temple  are  beneficial. 
Sometimes  it  is  impossible  to  evert  the  upper  lid 
thoroughly :  we  must  then  cut  through  the  external 

*  It  is  well  to  have  these  prepared  beforehand  .and  ready  for 
use  when  reqim-cd. 
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canthus  with  scissors,  the  direction  of  tlie  wound 
being  a  continuation  of  the  curve  of  tlie  outer  end  of 
the  lower  lid.  If  the  secretion  collects  much  under 
the  lids,  the  conjimctival  sac  should  be  syringed  out 
with  cold  water  two  or  three  times  daily  ;  vaseline 
applied  to  the  edges  of  the  lids  prevents  gumming 
during  sleep.  On  the  appearance  of  localised  corneal 
haze,  with  or  without  ulceration,  the  iced  astringent 
compress  must  be  discontinued,  cold  or  even  hot  poppy 
lotion  being  used  in  its  stead,  and  solution  of  sulphate 
of  eserine  (two  grains  to  the  ounce)  dropped  into  the 
eye  six  times  daily.  The  brushing  of  the  lids  should 
be  continued,  but  we  must  be  verv  careful  in  evertinsf 
them,  lest  we  cause  rupture  of  the  affected  corneal 
tissue.  The  chloride  of  zinc  drops  may  be  discon- 
tinued, or  a  weaker  solution  employed,  but  they  do  not 
cause  much  irritation  even  in  cases  of  deep  ulceration. 
Slitting  the  conjunctiva  radially  with  scissors  when 
greatly  chemosed  is  to  be  recommended,  as  it  relieves 
the  tendency  to  strangulation.  The  patient  should 
get  good  diet,  with  tonics  when  considered  necessary, 
and  any  urethral  discbarge  must  be  treated  locally. 
A  mercurial  purge  should  be  given  if  the  bowels  are 
constipated  at  first.  When  the  conjunctival  discharge 
has  nearly  ceased  the  lids  may  only  be  brushed  once 
every  second  or  third  day,  and  this  treatment  gradually 
discontinued. 

(6)  Oplithalmia,  iiconatoriim.— This  is  pro- 
bably always  caused  by  inoculation  with  leucorrh(i>al 
or  gonorrhoeal  discharge  during  the  passage  of  the 
head  through  the  vagina.  It  is  usually  first  observed 
about  three  days  after  birth,  and  varies  much  in 
severity  in  diflerent  cases  according  to  the  character 
of  the  infecting  secretion,  but  is  seldom  so  severe  as 
the  gonorrhcjeal  ophthalmia  of  adults. 

Treatment. — ]3oth  eyes  are  generally  affected,  but 
if  one  has  hitherto  escaped  and  the  other  be  severely 
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inflamed,  a  protective  of  cotton  wool  may  be  ap- 
plied as  directed  above.  The  aliected  eye  is  to  be 
bathed  frequently  with  cold  astringents  (alum  or 
sidphate  of  zinc),  the  conjunctival  sac  thoroughly 
syringed  out  several  times  daily,  and  vaseline  applied 
to  the  edges  of  the  lids.  If  there  is  much  discharge, 
chloride  of  zinc  drops  should  be  used  four  times  a  day, 
and  in  all  cases,  except  the  very  mildest,  the  lids  are 
to  be  brushed  daily  by  the  surgeon  with  solution  of 
nitrate  of  silvei'.  Peripheral  ulcers  of  the  cornea 
should  be  treated  with  eserine,  as  has  been  recom- 
mended in  gonorrhoeal  ophthalmia,  but  in  centi-al 
ulceration  atropine  is  preferable.  Much  attention 
has  been  recently  drawn  to  the  necessity  of  prophy- 
lactic measures  for  the  prevention  of  this  disease.  It 
is  recommended  that  the  vagina  be  carefully  disin- 
fected before  the  birth,  and  that  the  face  and  eyes  of 
the  newly-born  child  be  thoroughly  cleansed  with 
some  simple  antiseptic  solution. 

Oi'iinular  oplitlialmia  or  traclioiiia. — 
Symptoms.  The  form  of  this  disease  most  commonly 
met  with  in  this  country  is  a  chronic  one,  charac- 
terised by  thickening  and  vascularity  of  the  conjunc- 
tiva, and  by  the  presence  of  round,  semitranslucent, 
pale  prominences  on  the  inner  surface  of  the  lids. 
Prom  their  resemblance  to  small  grains  of  boiled  sago 
these  prominences  are  often  called  "  the  sago  grain 
gi-anulations."  At  first  they  occur  principally  on  the 
lower  retro-tarsal  fold  of  conjunctiva,  spreading 
gradually  to  the  same  position  above,  and  finall}'- 
affecting  the  entire  lid  surface.  The  ocular  conjunc- 
tiva often  participates  in  the  vascularity,  and  small 
granulations  may  even  occur  in  it.  We  often  get 
vascularity  and  cloudiness  of  the  upper  part  of  the 
cornea  [pannus),  the  vessels  here  lying  immediately 
beneath  the  epithelium ;  this  condition  sometimes 
extends  over  the  entire  cornea    Ulcers  arc  also  apt 
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to  form  on  the  cornea,  especially  when  there  are  in- 
verted lashes.  There  is  no  tendency  to  spontaneous 
cure,  and  a  long  continuance  of  the  chronic  changes 
generally  leads  to  entropion,  trichiasis,  and  often 
corneal  mischief  as  just  mentioned. 

Apart  from  direct  infection  by  the  secretion  from 
another  such  case,  the  chief  causes  seem  to  he  prolonged 
exposure  to  a  damp  atmosphere  and  bad  ventilation, 
children  being  most  apt  to  suffer.  Certain  races,  e.g. 
the  Irish  and  Jews,  seem  specially  liable  to  it. 

Pathology. — The  granulations  consist  principally 
of  lymph  cells  superficially,  with  more  and  more  con- 
nective tissue  towards  the  base.  As  the  cells  are 
gradually  transformed  into  connective  tissue,  so  we 
get  finally  a  cicatrix  at  the  seat  of  the  granulation. 
The  submucous  tissue  and  tarsus  are  likewise  at  first 
infiltrated  with  lymph  cells,  so  that  here,  too,  we 
ultimately  get  connective  tissue  contractions,  the  "car- 
tilage "  also  undergoing  fatty  degeneration.  Pannus 
is  said  to  be  mainly  due  to  the  irritation  produced  by 
the  granulations  of  the  upper  lid  constantly  rubbing 
against  the  corneal  surface  on  every  lid  movement, 
but  possibly  a  more  correct  explanation  would  be  that 
the  general  conjunctival  infiltration  with  lymph  cells 
extends  hither,  and,  on  becoming  organised,  forms  new 
vascular  tissue. 

In  the  aciUe  form  of  the  disease  the  local  appear- 
ances are  those  of  a  severe  conjunctivitis,  with  de- 
velopment of  the  characteristic  granulations,  but  often 
without  much  purulent  discharge.  Such  an  attack 
may  lead  to  the  chronic  form  of  trachoma,  but  some- 
times it  is  self-curative  from  the  very  violence  of  the 
inflammation  destroying  the  granulations.  Cases  of 
chronic  trachoma  are  liable  to  severe  acute  ophthalmia 
from  comparatively  slight  exciting  causes,  and  the 
di.scl)arge  from  all  such  cases  is  higlily  infective,  often 
communicating  the  same  fonn  of  disease. 
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Treatment. — In  acute  trachoma  we  should  first  use 
mild  lotions  {e.g.  boracic  acid  10  gr.  to  tlie  ounce  of 
water),  but,  if  there  be  much  purulent  discharge  later, 
we  must  brush  the  lids  with  solution  of  nitrate  of 
silver.  Chronic  granulations  are  best  treated  by 
touching  the  everted  lids  with  the  mitigated  nitrate  of 
silver  stick  (1  of  nitrate  of  silver  and  2  of  nitrate  of 
potash),  and  then  washing  them  with  water.  This 
should  be  repeated  twice  a  week,  or  oftener,  according 
to  the  severity  of  the  case,  and  a  mild  astringent 
lotion  used  frequently  by  the  patient.  Single  granu- 
lations may  be  destroyed  by  the  actual  cautery.  The 
corneal  ulcers,  entropion,  or  trichiasis,  demand  the 
treatment  proper  for  these  affections ;  if  there  be 
photophobia,  dark  glasses  are  useful.  The  ordinary 
partial  (upper)  pannus  usually  di.sappears  as  the  condi- 
tion of  the  lids  improves.  Severe  total  pannus  is 
much  relieved  by  the  excision  of  a  strip  of  conjunctiva 
and  subconjunctival  tissue  of  about  two  lines  in 
breadth  from  immediately  round  the  cornea  (peri- 
otomy).  Benefit  is  also  sometimes  obtained  in  suitable 
cases  by  inoculation  with  pus  from  a  mild  case  of 
ophthalmia  neonatorum.  Recently  an  iiifusion  of 
jequirity  seeds  has  been  used,  the  purulent  ophthalmia 
so  produced  often  giving  good  results.* 

Diplitlici'ilic  oplitlinliiiia  is  a  very  serious 
disease,  happily  rare  in  this  country.  Symptoim. — 
At  first  the  conjunctiva  in  its  entire  thickness  is  in- 
filtrated with  a  firm  fibrinous  exudation,  rendering 
the  lid  hard  and  stiff,  and  patches  of  the  mucous  sur- 
face are  smooth,  firm,  and  of  a  light  grej^  colour.  The 
existence  of  the  e.vudation  leads  to  pressure  on  the 
vessels,  and  the  conjunctiva  is  found  pale  and  almost 

*  About  45  grains  of  tho  decorticiscd  seeds  are  macerated 
for  twenty-four  hours  in  half-a-pint  of  cold  water,  and  a  little 
of  the  fresh  infusion  applied  to  the  conjunctiva  twice  daily  for 
two  or  thi'ce  days. 
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bloodless  on  teai'ing  away  a  piece  of  the  superficial 
layer.  The  nutrition  of  the  cornea  is  necessarily 
ereatlv  interfered  with,  and  slouwhino;  often  occurs. 
^Vhen  this  stage  has  lasted  about  a  week,  the  infiltra- 
tion breaks  down,  and  we  get  a  free  purulent  discharge 
with  red  prominent  granulations.  Finally,  we  may 
get  symblepharon  from  loss  of  large  patches  of  con- 
junctiva and  resulting  cicatricial  changes. 

Causes. — It  often  occurs  in  epidemic  form,  chiefly 
in  spring  and  autiimn^  and  usually  attacks  young  chil- 
dren from  two  to  six  years  old.  It  may  be  communi- 
cat6d  by  direct  transplantation  of  membrane,  but  in 
predisposed  individuals  a  purulent  ophthalmia  may  take 
on  this  type.  It  is  more  frequently  a  precursor  of, 
than  secondary  to,  general  diphtheria. 

Treatment. — Protect  the  sound  eye  by  a  pad  of  wool 
as  previously  described.  In  the  first  stage  we  must 
avoid  using  strong  astringents,  especially  nitrate  of 
silver,  and  trust  to  mild  lotions  [e.g.  boracic  acid  or 
quinine)  and  atropine  drops.  Both  ice  and  hot 
fomentations  have  been  recommended  by  different 
surgeons.  Scarifying  the  conjunctiva  and  a^^plying  a 
wx'ak  yellow  oxide  of  mercury  ointment  have  also 
proved  useful.  The  patient's  strength  must  be  sup- 
ported by  nutritious  food. 

Besides  the  above-mentioned  more  severe  and 
definite  forms  of  conjunctivitis  we  frequently  get 
sliglit  cases  due  to  the  patient's  occu])ation  or  sur- 
roundings. Thus  dust  of  all  kinds,  smoke,  or  irritat- 
ing vapours  are  apt  to  cause  a  chronic  form  of  con- 
junctivitis, and  not  infrequently  it  is  associated  with 
some  error  of  refraction.  In  the  former  cases  sul- 
phate of  zinc  lotion  (one-half  to  two  grains  to  the 
ounce  of  water)  should  be  used  and  the  cause  removed 
as  much  as  possible,  glasses  being  ordered  where 
required.  Sometimes  on  everting  the  lids  we  find 
small,  gritty,  calcareous  particles  projecting  from  the 


558 


Manual  of  Surgery. 


saccules  of  some  of  tlie  Meibomian  glands  :  these 
should  be  picked  out  with  the  point  of  a  broad  needle. 
Old  people  often  have  a  troublesome  conjunctivitis  in 
the  lower  lids,  commonly  associated  with  slight  ectro- 
pion ;  much  relief  is  obtained  from  lightly  touching 
the  inflamed  surface  once  daily  with  sulphate  of 
copper.  Instillation  of  atropine  sometimes  produces 
severe  irritation  of  both  surfaces  of  the  lids,  and  in 
such  cases  if  a  mydriatic  must  be  used,  daturine  or 
duboisine  is  generally  much  less  irritant.  Eseriue 
also  frequently  produces  a  chronic  conjunctivitis  when 
used  for  some  time.  This  unpleasant  efl'ect  may  often 
be  avoided,  in  the  case  of  all  these  applications,  by  dis- 
solving the  salt  in  a  strong  solution  of  boracic  acid 
and  adding  about  one  per  cent,  of  hydrochlorate  of 
cocaine. 

l§ubcoiijiinctival  ecchyinoses  may  occur  diu-- 
ing  straining,  as  in  whooping  cough,  or  spontaneously 
without  apparent  cause.  They  undergo  gradual  ab- 
sorption, and  are  of  no  local  importance. 

Xeroplitlialiiios  is  a  term  applied  to  a  condition 
of  the  conjunctiva  Where  its  surface  is  diy  and  lustre- 
less. Sometimes  it  exists  with  almost  complete  obli- 
teration of  both  upper  and  lower  culs-de-sac,  and  may 
tlien  be  due  to  old  diphtheritic  ophthalmia  or  lime- 
burns,  or  possibly  to  a  succession  of  attacks  of  pemphi- 
gus. Sometimes  the  patch  is  only  epithelial,  and 
confijied  to  an  area  near  the  outer  and  inner  corneal 
margins.  This  form  occasionally  occurs  in  schools 
or  other  public  institutions,  and  is  associated  with 
night-blindness  and  scurvy. 

Treatment. — The  epithelial  cases  are  to  be  treated 
through  the  general  health  ;  good  diet  with  vegetables, 
fresh  air,  etc.,  being  most  important.  The  ]5arenchy- 
matous  forms  can  only  be  treated  with  palliatives,  a 
lotion  containing  milk,  glycerine,  a.nd  bicarbonate  of 
soda  I'elieving  the  symptoms  somewhat. 
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Symblepharoii,  or  adhesion  of  the  palpebral 
and  ocular  conjunctiva,  is  usually  the  result  of  burns 
with  lime  or  hot  metal.  When  its  extent  is  snch  as 
to  obscure  vision  or  limit  ocular  movement,  an  operation 
may  be  tried  for  its  relief.  When  partial  and  narrow, 
it  will  be  sufficient  to  strangulate  it  by  a  tight  liga- 
ture. Those  of  larger  size  are  to  be  carefully  dis- 
sected ofi"  the  eye-ball,  and  the  resulting  gap  filled  in 
as  well  as  possible  by  flaps  of  neighbouring  conjunc- 
tiva, or  by  a  piece  of  transplanted  mucous  membiune 
fiom  the  lip. 

Pterysi«*»  is  a  triangular,  vascular  ]iatch  of 
thickened  conjunctiva,  its  apex  usually  encroaching 
on  the  cornea  from  the  inner  or  outer  side.  The 
growth  is  generally  commenced  by  an  adhesion  of  con- 
junctiva to  a  marginal  corneal  ulcei'.  If  thought 
necessary,  its  apex  may  be  detached  from  the  cornea 
with  a  scalpel,  the  tumour  dissected  up  to  near  its 
base,  and  then  transplanted  into  a  gap  j^repared  for  it 
below  the  cornea. 

Liupiis  sometimes  occurs  on  the  palpebral  con- 
junctiva, and  is  then  usually  associated  with  lupus  of 
the  skin  or  mouth.  The  afiected  patch  of  conjunctiva 
is  very  vascular,  and  is  covered  with  small,  soft,  dark- 
red  nodular  outgi-owths.  Scraping  with  a  sharp 
spoon  is  the  best  treatment. 

A  pingiiecula,  is  a  small  yellowish  thickening 
of  conjunctiva  near  the  outer  or  inner  edge  of  the 
cornea,  common  in  old  people  ;  it  contains  no  fat  as 
the  name  would  imply.  It  is  of  no  importance,  but 
may  be  snipped  off  if  desired. 

The  other  tumours  of  the  conjunctiva  (dermoid, 
cystic,  malignant,  fatty)  are  comparatively  rare,  and 
the  reader  must  be  referred  to  some  of  the  larger  texfc- 
book.s  on  eye  di.scascs  for  their  description. 
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Phlyctenular  Affections  of  the  Eye. 

These  afTections  are  much  most  frequently  met 
with  in  young  jseople  between  tlie  ages  of  three  and 
twelve  years,  aiad  usually  in  association  with  the 
strumous  constitution.  The  attacks  tend  to  recur 
during  early  life,  such  repetition  being  easily  induced 
by  any  slight  irritation  of  the  eye. 

Varieties  and  syiiiptouis. — Either  the  ocular 
conjunctiva  or  cornea  may  be  the  seat  of  the  phlyc- 
tenule. When  situated  on  the  conjunctiva  quite 
away  from  the  cornea,  it  appears  at  first  as  a  papule 
or  pustule  about  two  mm.  in  diameter,  surrounded 
by  a  localised  patch  of  injection  ;  this  soon  breaks 
down,  and  we  have  a  flat  whitish  ulcer.  There  may 
be  one  or  several  such  pustules,  but  they  seldom  cause 
much  jihotophobia,  pain,. or  lacrymation,  and  ai'e  gene- 
rally soon  amenable  to  treatment.  Sometimes,  how- 
ever, especially  when  near 
the  corneal  margin,  the 
vUcer  formed  may  run  on 
to  the  cornea,  and  travel 
towards,  or  even  across,  its 
centre.  In  such  cases  the 
ulcer  advances  slowly  in 
the  form  of  a  small  infil- 
trated  crescent  with  its 

Fiir.  119- -Vascular  phlyctenular  -i.      c  ^  1 

Ulcer  o£  Cornea.  (After  Travers.)      COnvexity    lorwards,  and 

witli  a  vascular  leash  run- 
ning to  its  concavity  over  its  recent  track  from  the 
original  starting  point  (Fig.  119).  There  is  gene- 
rally much  blepharospasm  during  the  attack.  Very 
rarely  a  marginal  pustule,  instead  of  spreading  super- 
ficially, leads  to  a  perforating  ulcer  at  the  corneal 
edge.  Phlyctenules  at,  or  just  within,  the  margin  are 
usually  small  in  size  and  multiple.  Sometimes  the 
entire  corneal  border  all  round  is  slightly  swollen  and 


Phlyctenule, 


vascular,  with  minute  phlyctenular  elevations  like  fine 
saiul-grains :  the  conjunctiva  generally  is  usually  in- 
jected in  this  form.  More  commonly,  at  one  or  more 
points  of  the  corneal  margin,  we  find  a  vascular  eleva- 
tion,with  greyish  summit,  about  the  sizeof  a  turnip  seed. 
In  all  such  cases  there  is  genei'ally  considerable  pho- 
tophobia, and  there  are  often  short  relapses  during 
treatment,  but  ultimately  they  as  a  rule  do  well. 
Occasionally,  however,  such  phlyctenules  cause  trouble- 
some ulceration,  but  not  so  commonly  as  those  which 
are  located  quite  within  the  corneal  edge,  and  appear 
first  as  prominent  greyish  opacities  about  the  size  of  a 
small  pin's  head.  In  these  latter  the  blepharospasm, 
pain,  and  lacrymation  ai'e  usually  severe. 

Treiitmeiit. — In  the  case  of  conjunctival  pustules, 
and  in  other  forms  without  photophobia  or  deep 
corneal  ulceration,  the  dilute  yellow  oxide  of  mercury 
ointment  (8  gi-ains  to  the  ounce  of  vaseline)  is  the 
most  suitable  local  remedy.  A  small  piece  of  this 
salve  should  be  laid  within  the  lower  lid  once  or 
twice  daily,  the  upper  lid  then  gently  rubbed  over  the 
eye-V)all  for  a  few  minutes  (with  the  finger  placed  on 
its  skin  surface),  and  the  eye  bathed  with  lukewarm 
water  half  an  hour  later,  if  ii*ritation  continues. 
Finely-powdered  calomel  dusted  into  the  eye  once 
daily  may  be  substituted  for  the  ointment.  Where 
there  is  photophobia  the  patient  should  wear  a  large 
shade  or  goggles  over  both  eyes,  and  atropine  oint- 
ment (2  gi-ains  to  the  ounce  of  vaseline),  or  a  mixture 
of  equal  parts  of  this  and  the  dilute  yellow  oxide  of 
mercury  ointment,  according  to  the  severity  of  the 
symptoms,  should  ))e  applied  twice  daily.  In  the 
vascular  travelling  ulcer  the  same  local  treatment  is 
good,  combined  with  a  scton  in  the  temple.  Division  of 
the  leash  of  vessels  at  the  corneal  edge  is  also  re- 
commended. For  the  small,  multiple,  marginal 
phlyctenules  with  conjunctivitis,  cold  or  lukewarm 
K  K— 21 
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boracic  acid  lotion  sliould  be  used  four  times  daily, 
and  the  atropine  ointment  put  into  the  eye  after 
each  bathing.  The  measures  useful  in  persistent 
blepharospasm  have  been  already  described  under 
that  heading.  {See  page  544.)  Constitutional  treatment 
must  not  be  neglected.  Good  plain  food  (especially 
warm  milk),  with  syrup  of  the  iodide  of  iron,  and  cod- 
liver  oil,  are  indicated,  and  the  patient  should  get 
plenty  of  ojien-air  exercise,  with  the  eyes  efSciently 
protected.  As  a  rule  such  cases  do  not  do  well  at 
the  sea-side  as  long  as  there  is  much  photophobia. 

Diseases  of  the  Cornea, 

Keratitis. — There  are  several  distinct  forms  of 
corneal  inflannnation,  and  each  may  present  varying 
degrees  of  severity.  The  inflammation  may  be  super- 
ficial or  deep,  circumscribed  or  diffuse,  purulent  or 
non-purulent.  Before  considering  the  diflerent  types 
of  keratitis  we  may  briefly  regard  the  subject 
generally. 

The  subjective  sjTOptoiiis  that  are  usually  asso- 
ciated with  corneal  inflammation  are  pain,  photophobia, 
lacrymation,  and  impairment  of  vision.  The  fain  is 
generally  in  and  around  the  eye,  but  sometimes  may 
be  also  referred  to  the  distribution  of  the  fifth  nerve 
in  the  face  and  temple,  as  where  there  is  associated 
iritis.  The  photofhohia  is  really,  more  properly 
speaking,  a  reflex  blepharospasm,  and,  like  the  lacry- 
mation, is  due  to  irritation  of  the  sensory  fifth  nerve 
branches  in  the  cornea.  These  latter  symptoms  are 
usually  most  severe  in  young  patients  and  where  the 
corneal  afl'ection  is  superficial.  The  impairment  of 
vision  varies  directly  with  the  density  of  the  haze 
produced,  and  its  more  or  less  central  position. 
Locally  we  get  congestion  and  loss  of  corneal  trans- 
parency. Not  infrequently  we  have  iritis  also,  and 
even  where  this  does  not  exist  the  pupil  is  often 
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small,  probably  a  "congestion  miosis."  The  nature 
of  the  loss  of  .trcmsparenci/  differs  according  to  the 
corneal   layer   involved  and  the   character  of  the 


Fig.  120.— Vascular  Supply  of  the  Eye-ball. 

O,  T.nn<?  ponterinr  ciliary  artory  ;  /i.  vitih  vorticnsa ;  r,  rlinrio-capillnrls  ;  rf,  ppls- 
cltTftl  l)ranclu'B  ;  e.  recurrent  rlioroidal  artery  :  /,  ve(*H(ila  of  ciliary  iiroceHHcs  ; 
(7,  anterior  rilinry  artrricR  anil  veins;   ft,  iioal-orior  conjunctival  vcHselp; 

anterior  conjunctival  veMfli'lB  ;  fc.  inarKinal  looii-plexus  of  cornea;  /.canal 
of  Schlenini ;  m,  vcflsols  of  iris.   (After  Leber.  Dingraniniatic.) 

inflammation.  When  the  anterior  epithelium  is 
affected  the  surface  looks  steamy  and  finely  pitted. 
Chronic  interstitial  inflammation  gives  rise  to  an 
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opalescent  haze,  the  anterior  epithelium  sometimes 
remaining  sound.  A  yellow  opacity  results  from  the 
])resenee  of  pus  between  the  layers.  Minute  round 
white  dots  on  the  posterior  surface  are  found  in  in- 
flammation of  the  posterior  epithelium  (keratitis 
punctata).  The  congestion  may  be  deep,  appearing 
simply  as  a  pink  or  lilac  circumcorneal  zone,  e.g.  in 
an  early  stage  of  kei'atitis,  in  many  cases  of  corneal 
ulcer,  etc.,  and  due  to  injection  of  the  episcleral 
bi-anches  of  the  anterior  ciliary  arteries.  Or  we  have 
a  salmon-coloured  patch  over  part  of  the  cornea  from 
formation  of  new  vessels  in  its  true  stroma,  as  in 
interstitial  keratitis.  Again,  we  may  get  a  superficial 
vascular  mound  encroachinn;  on  the  corneal  edrre  at 
one  or  two  spots,  or  all  round,  as  in  many  cases  of 
peripheral  ulcer,  and  especially  in  miliary  phlyctenules, 
and  due  to  injection  of  the  marginal  loop-plexus  (Fig. 
]  20).  Pannus  we  have  already  mentioned  when  speak- 
ing of  trachoma ;  the  new  vessels  under  the  epithe- 
lium are  in  connection  with  the  conjunctival  vessels. 
Pannus  may  also,  less  commonly,  result  from  tri- 
chiasis, entropion,  phlyctenular  keratitis,  chronic 
blenorrhuja,  and  may  occur  during  the  healing 
process  in  corneal  ulcers.  Sometimes  we  also  get 
considerable  conjunctival  injection  in  association  with 
keratitis. 

Caiisc!^. — Local  injury,  malnutrition  (local  or 
general),  and  constitutional  disease.  It  may  likewise 
occur  as  part  of  a  more  general  ocular  inflannnation. 
As  examples  of  corneal  infiammation  ^^roduccd  by 
local  iiijiu-//,  we  have  ulceration  from  a  foreign  body 
or  alirasion,  and  suppurative  interstitial  keratitis 
after  cataract  extraction.  As  forms  resulting  from 
local  viahiutrition  we  may  instance  the  severe 
keratitis  met  with  in  purulent  and  diphtheritic 
ophthalmia,  where  infiltration  of  the  conjunctiva 
and  subconjunctival  tissue  has  led  to  strangulation  of 
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vessels  round  the  corneal  margin  ;  also  yiossibly  the 
ulceration  often  found  in  cases  of  herpes  frontalis. 
General  malitutntioii,  as  a  result  of  over-lactation, 
insufficient  food,  etc.,  is  responsible  for  many  cases  of 
ulceration,  and  for  the  keratomalakia  met  with 
occasionally  in  puny,  ill-thriven  infants.  The  best 
marked  constitutional  types  of  corneal  inflammation 
are  the  interstitial  keratitis  of  congenital  syphilitics 
and  the  phlyctenular  of  strumous  children.  In  sym- 
pathetic ophthalmitis,  relajising  cyclitis,  etc.,  the 
corneal  affection  is  |:)rtr<  of  a  more  general  ocular 
iajinmrnation. 

The  treatment  will  be  considered  more  par- 
ticularly later ;  but  we  may  say  here  that  hot  fomen- 
tations are  nearly  al  ways  indicated,  and  that  atropine 
is  good  except  where  we  have  increased  tension. 

Results.— There  is  always  more  or  less  opacity, 
which  may  or  may  not  ultimately  clear  up.  Super- 
ficial nebulai  and  parenchymatous  opacity  from  chronic 
interstitial  keratitis  are  most  likely  to  disappear, 
especially  if  the  patient  be  young.  Sometimes  we 
get  a  staphylomatous  bulging,  as  after  perfoiviting 
ulcer ;  in  other  cases  the  cornea  flattens  and  shrinks 
after  extensive  loss  of  its  suljstance. 

Varieties  of  feeratitis.— 1.  Ulcers  of  the 
cornea  cither  commence  with  a  loss  of  epithelium,  or 
ai-e  formed  by  tlie  breaking  down  of  a  circumscribed 
infiltration.  If  much  purulent  infiltration  remains  at 
the  base  and  edges  of  the  ulcer  tlie  liealing  process  is 
generally  less  rapid  and  the  tendency  to  perforation 
greater;  some  clear  ulcers,  however,  heal  veiy  slowly. 
In  purulent  ulceration,  or  in  cases  of  corneal  ulcer 
complicated  with  iritis,  we  may  get  a  deposit  of  pus  in 
the  lowest  part  of  the  anterior  chn,mbcr  {hypopyon). 
If  this  be  quite  fluid,  its  upper  boundary  shows  a  level 
.surface,  its  i>lane  altering  fairly  readily  according  to 
the  position  of  the  patient's  head,    if  it  be  thick 
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consisting  of  puro-lymph,  the  upper  surface  is  more  or 
less  convex  upwards,  and  it  moves  slowly  and  partially 
(if  at  all)  on  changes  in  position.  The  jjus  in  hypopya 
may  be  derived  from  the  coniea  or  iris ;  if  from  the 
cornea  it  may  result  from  suppuration  of  its  posterior 
epithelium,  or  may  come  from  an  abscess  that  has 
either  burst  through  the  posterior  surface  or  that  has 
gravitated  interstitially  and  has  filtered  into  the 
chamber  through  natural  spaces,  such  as  those  of  the 
ligamentum  pectinatum  iridis.  To  the  gravitated  de- 
posit remaining  between  the  corneal  lamelhe  the  term 
onyx  is  apjjlied.  If  the  ulcer  passes  quite  through  the 
parenchymatous  tissue  the  posterior  elastic  lamina 
bulges  into  the  gup,  constituting  a  hei-nia  corneas.  On 
perforation  occurring,  the  aqueous  escapes,  the  pupil 
contracts,  and  the  iris  and  lens  lie  against  the  posterior 
sui'face  of  the  cornea,  the  iris  often  even  prolapsing 
through  the  aperture  ;  in  such  cases  we  occasionally 
get  purulent  inflammation  of  the  iris,  choroid,  and 
vitreous,  and  ultimate  loss  of  the  eye.  During  the 
process  of  healing  of  a  deep  ulcer,  superficial  vessels 
are  formed  on  the  cornea  rumiing  from  the  limbus, 
and  the  base  of  the  ulcer  loses  its  yellow  colour.  As 
a  final  result  we  get  a  clear  facet,  a  nebula,  or  a  more 
or  less  dense  leucoma  (permanent  if  from  a  deep  ulcer); 
where  perforation  occurred  we  usually  have  an  anterior 
synechia. 

Forms  and  treatment. — Many  distinct  types  of 
corneal  ulcer*  occur,  but  for  practical  pturposes  we 
may  (with  one  exception,  to  be  considered  later)  divide 
tiiem  into  superjicial  and  deep,  central  and  peripheral, 
clear  and  inJiUrated.  Chronic  clear  superficial  ulcers 
require  local  stimulation,  as  with  the  dilute  oxide  of 
mercury  ointment  or  powdered  calomel.  Infiltrated 
idccrs  are  best  treated  with  hot  fomentations,  applied 

*  For  description  and  treatment  of  phlyctenular  ulcers,  see 
page  560. 
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every  hour  or  so  for  10  to  20  minutes  at  a  time, 
and  used  as  hot  as  can  be  tolerated ;  in  the  interval 
the  eye  should  be  covered  with  a  firm  pad  of  cotton 
wool.    If  the  ulcer  be  central  or  painful,  belladonna 
fomentation  (jj  of  extract  to  the  pint  of  water),  or  hot 
boracic  acid  lotion  will  be  suitable,  and  atropine  drops 
(4  gi-.  to  the  ounce)  instilled  four  to  six  times  daily. 
When  in  the  periphery  of  the  cornea,  and  especially 
where  the  tension  of  the  globe  is  increased,  the  ulcer 
is  best  treated  with  eserine  drops  (2  to  4  gr.  to  the 
ounce),  and  hot  boracic  acid  or  poppy  fomentation. 
In  the  case  of  deep  ulcers  with  much  purulent  infiltra- 
tion it  is  well,  first  of  all,  to  scrape  the  base  of  the 
ulcer  with  a  small  sharp-edged  spoon,  so  as  to  remove 
all  the  broken  down  corneal  tissue,  and  afterwards  to 
fill  the  cavity  with  powdered  boracic  acid ;  the  hot 
fomentations  and  atropine  or  eserine  drops  should  then 
be  used.    If  the  ulcer  have  all  but  perforated,  and 
there  be  no  hypopyon,  we  should  prick  the  projecting 
posterior  layer  with  a  sharp  needle.    Whenever  hyfo- 
pyon  accompanies  purulent  ulcer  or  corneal  abscess, 
the  most  generally  successful  treatment  consists  in 
cutting  right  through  the  cornea  with  a  narrow  linear 
knife,  the  slit  extending  quite  across  the  inflamed 
area  and  just  into  the  sound  tissue  at  each  side;  on 
completing   the   section    the    aqueous   escapes  and 
generally  carries  with  it  all,  or  some,  of  the  hypopyon. 
Not  infrequently  a  thick  piece  of  puro-lymph  sticks  in 
the  wound  and  can  be  easily  withdrawn  with  forceps. 

The  exceptional  form  of  ulcer  above  alluded  to  as 
demanding  .separate  consideration  is  the  serpiginous 
(ulcus  serpens).  It  generally  begins  as  a  small,  oval 
or  round,  superficial  loss  of  substance,  with  slight 
opacity,  usually  near  the  centre  of  the  cornea.  At  one 
or  more  points  along  its  margin  we  find  a  white, 
choe.sy-looking,  crescentic  infiltration.  The  ulcer 
spreads  in  tiie  direction  of  the  inliltrated  crescents, 
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and  may  thus  creep  over  the  entire  corneal  surface, 
cicatrising  at  some  places  while  extending  at  others, 
while  it  also  often  tends  to  affect  the  deeper  layers. 
The  symptoms  are  frequently  severe,  i.e.  well-marked 
congestion  and  great  pain.  It  is  apt  to  become  com- 
jjlicated  Avith  iritis  and  hypopyon,  and  sometimes  per- 
foration takes  place.  Persons  advanced  in  year.s,  and 
subjects  of  chronic  dacryo-cystitis  are  liable  to  get  this 
form  of  ulcer,  often  from  a  mere  corneal  abrasion.  A 
fungoid  growth  (aspergillus)  is  said  to  be  the  active 
local  cause  of  the  ulceration.  In  an  early  stage  the 
treatment  should  consist  in  hot  fomentations  fre- 
quently, atropine  four  times  a  day,  and  powdered 
iodoform  dusted  over  the  cornea  twice  daily.  Some 
surgeons  recommend  touching  the  infiltrated  edge  with 
the  actual  or  galvano-cautery.  If  perforation  occur, 
atropine  or  eseri:ie  should  be  used  according  to  its 
position,  so  as  to  prevent  prolapse  of  iris  as  far  as 
])Ossible.  In  severe  pain  leeches  to  the  temple  re- 
lieve temporarily ;  but  if  it  returns,  and  particularly 
if  there  is  increased  tension  or  hypopyon,  corneal 
section  is  advisable.  {See  page  567.)  If  the  hypopyon 
returns  and  the  tension  keeps  high,  iridectomy  should 
be  performed. 

In  all  forms  of  corneal  ulcer,  but  especially  where 
there  is  photophobia,  the  eyes  should  be  shaded  from 
light.  In  every  case  the  general  health  of  the  patient 
must  be  inquired  into,  and  the  diet  and  exercise 
reijulated  accordino;  to  the  indications.  Tonics  are 
often  useful,  quinine  secmiaig  to  be  so  specially  in 
purulent  ulceration  and  abscess  with  hypopiyon.  Lead 
lotion  should  never  be  vised  where  there  is  a  corneal 
abrasion,  as  we  are  apt  to  get  an  opaque,  white, 
sharply  margined,  insoluble  opacity  as  the  result. 
This  lead  deposit  can  be  removed  piecemeal  with  care, 
by  means  of  a  Beer's  knife  inserted  below  the  edge  of 
the  flake. 
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2.  Abscess  of  tlie  cornea. — We  get  one  or 

more  circumscribed  yellow,  purulent  infiltrations  in 
the  corneal  substance,  with  circumcorneal  injection 
and  often  with  severe  subjective  symptoms.  Their 
occurrence  is  often  connected  with  a  low  state  of 
health,  as  from  over-lactation  or  after  an  exanthem ; 
sometimes  they  are  found  with  granular  lids  or  puru- 
lent conjunctivitis.  The  abscess  tends  to  burst 
anteriorly  and  form  an  ulcer  ;  exceptionally  it  opens 
jiosteriorly.  In  all  cases,  except  whore  there  is 
trachoma  or  other  form  of  conjunctivitis,  the  treat- 
ment should  consist  of  hot  fomentations  and  atropine. 
When  of  considei-able  size,  say  2  mm.  in  diameter, 
and  in  all  cases  complicated  by  hypopyon,  paracentesis 
through  the  floor  of  the  abscess  is  indicated.  When 
conjunctivitis  is  present  cold  applications  are  be.st, 
with  atropine,  and  appropriate  treatment  of  the 
palpebral  conjunctiva. 

3.  Keratitis  piinclata  is  the  term  usually 
applied  to  cases  where  numerous  round,  o|)aque, 
whitLsh  dots  are  found  on  Descemet's  membrane, 
generally  disposed  in  the  form  of  a  triangle  on  the 
lower  part  of  the  cornea  with  its  apex  central.  There 
is  nearly  always  iritis,  and  it  is  particularly  common 
in  .sympathetic  o])hthalmitis.  vSometimes  in  young 
( ? )  stnimous  adults  it  occurs  without  apparently  any 
iritis,  i.e.  without  discoloration,  contraction  of  pupil, 
or  posterior  .synechite  ;  this  form  is  often  associated 
with  a  deep  anterior  chamber  and  increased  tension, 
and  the  iritis  present  is  not  i)liislic.  Tlie  condition 
just  described  is  called  DescetimUtia  by  some,  the  term 
punctate  keratitis  being  restricted  to  cases  where 
whitish  punctate  infiltrations  occur  in  the  posterior 
part  of  the  corneal  stroma. 

Treatment. — Hot  fomentations  and  atropine  are 
useful  locally,  the  latter  nut  increasing  tension  hero. 
The  cases  are  usually  very  tedious.    The  ])atieat  unist 
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wear  a  shade  or  dark  goggles,  and  have  constitutional 
or  other  treatment  according  to  the  probable  cause  of 
the  local  aifection. 

4.  DilTuse  interstitial  iccratitis  beguis  in 
the  centre  or  near  the  edge  of  the  cornea  as  an  area 
of  slight  opacity  ;  in  the  course  of  a  few  weeks  it 
spreads  gradually  over  the  entire  cornea,  denser  at 


Fig.  121.— Thickening  of  Cornea  and  formation  of  Vessels  in  its  Stroma 
in  Interstitial  Keratitis.  Subconjunctival  tissue  tliickened.  (After 
Nettleshijj.) 

some  parts  than  at  others.  We  find  usually  a  patchy 
light  red  ("salmon-coloured")  va.scularity,  commencing 
at  the  periphery  and  extending  inwards  towards  the 
centre  of  the  cornea  (Fig.  121).  There  is  circumcoi'neal 
congestion  and  a  varying  degree  of  photophobia ;  iritis 
frequently  occurs.  The  attack  lasts  on  an  average 
from  six  to  twelve  months,  and  is  almost  always  bi- 
lateral, but  commonly  with  an  interval  of  a  few  weeks 
between  its  onset  in  the  two  eyes.  It  generally 
occurs  during  second  dentition,  but  it  may  exception- 
ally be  met  with  in  early  childhood  or  as  late  as 
middle  life.  The  infiltration  is  very  rarely  purulent,  but 
in  some  cases  it  is  exceedingly  sevei-e,  causing  corneal 
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shi  inking.  As  a  rule  the  opacity  clears  up  wonder- 
fully, the  patient  ultimately  getting  very  good  vision. 
In  the  great  majority  of  cases  we  get  a  definite  history 
of  inherited  syphilis,  and  very  commonly  we  find  other 
signs  of  the  disease  in  the  patient,  e.g.  the  character- 
istic pegged  or  notched  teeth,  scarring  at  the  angles  of 
the  mouth,  deafness,  etc. 

Treatment. — Locally,  atropine  drops  ;  if  there  be 
pain,  hot  fomentations  and  leeches  to  the  temples. 
Internally,  a  mild  course  of 
mercury  is  advisable,  with  iron 
if  there  be  anremia  ;  a  pill  (or 
powder)  containing  hydrai'gy- 
rnm  cum  creta,  ferrum  redactum 
aa  gr.  j,  may  be  given  three  or 
four  times  daily,  the  effect  on 
the  gums  being  carefully 
watched. 

Conical  cornea  usually 
begins  shortly  after  puberty,  (ll;7MTckenzPe°r^''' 
and  increases  very  gradually, 

sometimes   becoming  stationary  spontaneously.  It 
is   most   common    in   females.      The   apex  of  the 
cone   corresponds    to  a  point    a    little    below  the 
centre  of  the  cornea,  and  it  often  becomes  nebulous 
in  advanced  cases.     The   condition  is  best  recog- 
nised  on   looking  at  the  cornea    sideways,  but  a 
l)rominent  cone  is  easily  seen  in  any  position,  and 
gives  a  glistening  appearance,  as  if  there  were  a  tear 
in  the  eye  (Fig.  122).     The  myopic  astigmatism  pro- 
duced is  iiregular,  and  cannot  be  corrected  by  an 
ordinary  glass,  but  vision  may  often  be  improved  by 
wearing  a  disc  with  slit  aperture,  the  exposed  corneal 
meridian  being  corrected  with  its  appropriate  concave 
len.s.    When  the  cone  is  sharp-pointed  or  nebulous, 
removing  a  wedge-shaped  piece,  including  the  apex, 
produces  the  best  result. 
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Tumours  of  the  cornea  are  very  rare  as  jH-imary 
growths,  and  it  is  generally  only  afhjcted  in  its  super- 
ficial layers.  Dermoid  tumour,  epitheKoma,  and  sar- 
coma are  the  most  frequent  in  occurrence. 

Iiijut'ics. — Foreign  bodies  on  or  in  the  cornea  are 
to  be  removed  with  a  sj^ud  or  bent  needle ;  after  this 
operation,  and  in  cases  of  simple  abrasion,  the  eye 
should  be  bandaged  until  the  eiiitheliuui  is  restored. 
Cocaine  is  very  serviceable  where  foreign  bodies  have 
to  be  picked  out,  the  only  disadvantage  from  its  use 
in  such  cases  being  that  it  renders  the  cornea  abnor- 
mally flaccid.  Ordinary  cleanly  cut  corneal  wounds 
usually  heal  .quickly.  Where  prolapse  of  iris  has 
occurred,  and  the  case  is  quite  recent,  we  may  .try  the 
efl'ect  of  esei'iue,  or  atropine  with  cocaine,  according 
to  its  position  (the  mydriatic  where  central,  eserine 
where  peripheral),  so  as  to  induce  its  retraction  within 
the  chamber  ;  we  should  never  use  a  spatula  to  push 
back  the  prolapsed  iris.  If  the  prolajjse  be  of  more 
tlian  a  few  hours'  standing  it  is  best  to  seize  it  with 
iris  forceps,  pidl  it  free,  if  possible,  from  the  edges  of 
the  wound,  and  snip  it  off  internal  to  the  constricted 
portion.  If  it  has  existed  too  long  to  be  freed  in  this 
manner,  we  must  cut  it  off  le\'el  with  the  cornea,  or 
we  may  enlarge  the  original  wound  and  remove  a 
hirger  piece  of  iris,  including  its  sphincter  edge.  In 
burns  from  lime,  hot  metals,  etc.,  our  prognosis  should 
be  guarded,  as  the  cornea  may  remain  fairly  clear  for 
some  days  after  the  injuij,  and  yet  the  result  jjrove 
ultimately  unfavourable.  In  recent  cases  any  remain- 
ing fragment  of  metal  or  other  solid  must  be  removed, 
and  in  the  case  of  burns  with  acids  or  alkalies  the 
conj  unctival  sac  is  to  be  thoroughly  washed  out  with 
a  mild  solution  of  opposite  reaction.  Ice  compresses 
should  be  ai^plied  in  all  cases  of  severe  recent  injury, 
and  in  corneal  burns  a  drop  of  atropine  and  of  castor 
oil  are  to  be  put  inside  the  lid,  thrice  daily.  "When 


Iritis. 


573 


keratitis  results,  hot  fomentations,  etc.,  must  be  used 
as  recommended  above. 

Diseases  of  the  Ira.s. 

Iritis. — The  suhjei-Uve  syiiiptonis  of  acute  iritis 
are  pain,  photophobia,  laci-ymation,  and  impairment  of 
vi.sion.  The  amount  of  jmin  varies  much  in  different 
cases  and  at  different  times  ;  it  is  usually  worst  at  night 
and  during  an  early  stage  of  the  attack,  and  is  most  apt 
to  be  severe  in  the  arthritic  and  the  traumatic  varieties. 
The  first  symptom  of  iritis  is  often  an  itching  sensation 
down  the  side  of  the  nose,  and  the  pain  is  referred  not 
only  to  the  eye,  but  also  frequently  to  the  supra-orbital, 
temporal,  and  other  branches  of  the  fifth  nerve.  The 
photophobia  and  lacrymation  are  seldom  so  severe  as  in 
corneal  aOections,  and  are  worst  at  an  early  stage  of  an 
acute  attack.  The  impairment  of  vision  is  generally  due 
to  the  opacity  of  the  media  (cornea,  aqueous,  pupillary 
area  of  anterior  capsule,  or  rarely  vitreous) ;  some- 
times also  to  hypersemia  of  the  optic  disc  and  retina. 
The  local  symptoms  are  circumcorneal  congestion, 
discoloration  of  iris  and  loss  of  its  lustre,  narrowness 
of  pupil,  slowness  of  pupillary  reaction,  and  posterior 
synechiiie.  The  circumcornexd  congestion  occurs  as  a 
lilac-coloured  zone,  about  two  to  four  mm.  wide; 
sometimes  the  anterior  and  posterior  conjunctival 
vessels  are  also  congested.  Discoloration. — A  blue  or 
grey  iris  becomes  greenish,  and  a  brown  becomes  dark 
reddish-brown;  occasionally  the  change  of  colour  is 
only  pai-tial.  The  discoloration,  loss  of  lustre,  narrow 
pupil,  and  sluggish  action  to  light  and  mydriatics  are 
all  duo  to  congestion,  with  effusion  of  lymph  and 
serum  into  its  substance.  A  large  amount  of  solid 
exudation  into  the  iris  often  occurs  in  syi)hilitic  iritis, 
sometimes  appearing  as  distinct  yellow  or  rust- 
coloured  nodules  on  its  anterior  surface.  .Sometimes 
we  get  opacities  in  the  aqueoas  humour  from  pus  or 
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blood  corpuscles  ;  their  presence  in  suspension  assists 
in  producing  an  apparent  discoloration  of  iris.  When 
they  form  a  deposit  in  the  anterior  chamber  we  get 
hypopyon  or  hypha?ma.  A  large  hypopyon  is  usually 
found  in  cases  of  iritis  secondary  to  keratitis  or 
purulent  choroiditis.  Hyphema  is  commonly  the 
result  of  wound  of  the  iris,  but  sometimes  occurs  from 
a  blow,  or  during  whooping  cough.  Occasionally  we 
get  a  round  grey  gelatinous  mass  in  the  anterior  cham- 
ber from  coagulation  of  the  exudation,  looking  some- 
what like  a  dislocated 
lens.  Posterior  syne- 
chice  are  the  result  of 
an  exudation  of  lymph 
on  the  posterior  sur- 
face of  the  ii'is,  gum- 
ming it  to  the  anterior 
lens  capsule ;  they 
usually  occur  at  the 
pupillai-y  edge.  They 
become  readily  visible 
on  using  atropine,  the 
pupil  dilating  between  the  synechiaj,  which  now 
appear  as  pointed  projections  from  the  edge  of  the  iris 
(Fig.  123).  If  no  apparent  change  in  the  pupil  take  place 
on  using  atropine,  the  pupillary  edge  is  adherent  all 
round  [excluded  pupil),  or  the  entire  posterior  surface 
of  the  iris  is  adherent  {total  posterior  si/nec/iia).  When 
much  lymph  is  exuded  it  may  cover  the  entire  pupil, 
forming,  when  organised,  a  more  or  less  dense  whitish 
membrane  {occluded  pupil).  In  non-plasticinflammation 
no  posterior  synechire  are  formed.  Not  infrequently  we 
get  a  punctate  precipitate  on  Descemet's  membrane,  a 
secondary  keratitis  jnnictata.    (See  page  568.) 

Tlie  most  convenient  classification  of  iritis  is  an 
etiological  one,  and  we  shall  therefore  consider  at  the 
same  time  its 


Fig.  123.— Posterior  SynechiaB, 
result  of  Iritis. 
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Causes  and  varieties. — Iritis  may  arise  from 
local  injury  or  from  constitutional  disease ;  it  may 
also  be  secondary  to  other  inflammation  in  the  same 
eye,  or   sympathetic  from  wound  of   the  opposite 

eye.  ...... 

Tratcmatic  iritis  is  not  only  caused  by  injuries  of 
the  iris  itself,  but  may  follow  any  penetrating  wound 
of  the  eye-ball,  particularly  in  old  people  and  where 
the  lens  has  been  wounded.  Slighter  forms  of  it  often 
follow  cataract  extraction ;  sometimes  after  this 
operation  the  iritis  is  severe,  and  may  be  suppurative 
where  there  is  purulent  infiltration  of  the  corneal 
wound.  Occasionally  superficial  corneal  wounds 
and  direct  blows  on  the  eye  are  followed  by  iritis. 

The  constitutional  causes  of  iritis  are  syphilis, 
rheumatism,  gout,  and  possibly  struma.  Syphilitic 
iritis  is  acute,  and  usually  symmetrical  ;  it  occurs  in 
the  secondary  stage  of  the  disease,  either  acquired  or 
congenital.  There  is  often  much  effusion  of  lymph,  and 
occasionally  vascular  nodules  of  it  project  from  the  sur- 
face of  the  iris  near  the  pupillary  edge;  when  large,  these 
may  suppurate  and  cause  hypopyon.  Rheumatic  iritis 
is  recurrent,  and  both  eyes  usually  suffer,  but  seldom 
both  at  once.  The  interval  between  the  relapses  may 
be  many  months.  There  is  rarely  much  lymph 
efTused,  but  the  congestion  and  pain  are  often  very 
severe.  It  sometimes  accompanies  gonorrhoeal  rheu- 
matism. Gouty  iritis  resembles  the  rheumatic  in 
its  being  recurrent,  and  in  its  affecting  one  eye  at  a 
time.  It  is  sometimes  very  chronic  and  insidious, 
leading  slowly  to  much  contraction  of  pupil  and 
impairment  of  vision  without  severe  pain.  Struma 
in  said  to  bo  the  cause  of  some  cases  of  slight  iritis, 
with  keratitis  punctata,  occurring  in  young  adults. 
Secondary  iritis  may  result  from  continuity  of  struc- 
ture in  inflammations  of  the  comca  (particularly  when 
complicated  with  hypopyon),  ciliary  region,  or  choroid. 
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Sympathetic  iritis  and  its  peculiar  symptoms  will  be 
consideivtl  later. 

Results  of  iritis. — The  adhesions  are  often 
persistent,  bvit  if  due  to  freshly  effused  lymph  they 
will  nearly  always,  sooner  or  later,  yield  to  atropine, 
often,  however,  leaving  permanent  dark  spots  of  uveal 
pigment  on  the  anterior  surface  of  the  lens  capsule. 
When  complete  exclusion  of  the  pupil  occurs  the  body 
of  the  iris  becomes  bxdged  forward  by  the  aqueous  fluid 
between  it  and  the  lens  capsule,  so  that  the  anterior 
chamber  is  shallow,  except  just  over  the  pupil  ;  in 
such  a  condition  we  are  liable  to  get  secondary 
glaucoma.  In  old-standing  cases  of  chronic  iritis 
with  numerous  posterior  synechias,  secondary  cata- 
ractous  changes  often  occur  in  the  lens.  When  tlie 
l^upil  is  occluded  vision  is  always  much  interfered 
with,  particularly,  of  course,  if  the  membrane  be  dense, 
and  in  such  cases  also  secondary  glaucoma  may 
follow. 

Treatment. — Perfect  rest  of  the  eyes  and  the 
use  of  a  shade  or  dai'k  goggles  must  be  ii^sisted  on  till 
the  attack  has  quite  passed  olf.  Locally,  atropine 
drops  (4  gi\  to  the  ouiice),  one  to  be  instilled  from 
four  to  eight  times  daily,  according  to  the  severity  of 
the  attack  ;  they  are  useful  in  often  breaking  down 
synechiiB  already  formed,  and  in  pre\enting  the 
formation  of  new  adhesions,  and  they  also  diminish 
congestion  and  relieve  pain.  If  the  latter  be  very 
severe,  two  or  three  leeches  should  be  applied  to  the 
temple,  and  the  eye  bathed  frequently  with  hot 
belladonna  lotion.  A  dry  pad  of  cotton  wool  is  to 
be  worn  over  the  eye  and  removed  only  when  neces- 
sary for  local  applications.  In  syphilitic  cases  mercur)'' 
in  some  form  should  be  given  to  slight  salivation,  and 
continued  cautiously  till  acute  sj'mptoms  disappear. 
Salicylate  of  soda  is  worthy  of  trial  in  arthritic 
cases.    The  diet  must  bo  carefullv  regulated.  In 
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severe  recin-rent  iritis  tliat  does  not  yield  to  ordinary 
treatment,  an  iridectomy  is  sometimes  followed  by 
excellent  results.  In  cases  of  recent  injury  where 
iritis  is  dreaded,  ice  compress  continuously  applied 
over  the  closed  lids  for  twenty-four  hours  is  valuable 
as  a  prophylactic  measure.  On  the  very  first  onset  of 
the  symptoms  of  iritis  two  or  three  leeches  to  the 
temple  will  often  cut  short  the  attack. 

Ii'idodoncsis,  or  tremulous  iris,  is  generally  due 
to  loss  of  its  posterior  support  from  luxation  or  absence 
of  the  lens,  or  from 
fluidity  of  the  vitreous. 
Sometimes  the  iris 
quivers  slightly  in  a 
liealthy  eye,  especially 
in  myopia. 

Injui-ics  of  tlie 
iris. — (1)  Foreign  bodies 
which  have  penetrated 
the  cornea  and  become 
fixed  in  the  iris  must  be 

removed,  along  with  the  portion  of  iris  implicated, 
iridectomy. 

(2)  Iridodiolysis  (coredicdysis),  or  separation 
the  iris  from  its  ciliary  attachment,  sometimes  results 
from  a  blow  on  the  eye,  and  is  usually  accompanied 
by  hyphjema  (Fig.  124).  "When  recent,  the  treatment 
should  consist  in  ice  compresses  for  twenty -four  hours, 
followed  by  warm  fomentations  so  as  to  favour  removal 
of  the  blood  clot. 

Tumours  of  the  iris  may  be  sol  id  or  cystic.  The 
solid  tumours  are  tubercular,  syphilitic,  or  sarcoma- 
tous. Where  there  is  reason  to  sus])cct  them  to  be 
tubercular  or  sarcomatous  the  afi'ected  piece  of  iris  and 
the  growth  should  bo  rouioved  ;  if  tliis  cannot  be  done 
effectually,  the  gl(jbo  should  be  excised.  In  syphilitic 
cases  specific  treatment  must  bo  adopted.    Cysls  are 
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124. — Coredinlysis  followiug  a 
Wow.    (After  Wardrop.) 


by 

of 


I 


578 


Manual  of  Surgery. 


generally  the  result  of  injury,  and  should  be  removed, 
as  they  are  liable  to  lead  to  secondary  glaucoma. 

Cong-cnital  :inoinalics.  —  Cohboma  usually 
occurs  below,  or  down  and  iii,  apjiearingas  a  gap  in  the 
iris  like  that  left  by  an  iridectomy.  It  is  due  to  im- 
perfect closure  of  the  fostal  choroidal  cleft.  Iriderceni  ia 
(absence  of  iris)  is  a  rare  condition,  often  associated 
with  microphthalmos  or  other  congenital  ocular  defect. 
Persistent  pupillary  meinhrane  is  usually  only  rejare- 
sented  by  traces,  which  appear  as  thin  bands  of  iris 
tissue  atta,ched  to  the  anterior  surface  of  the  iris,  but 
not  to  the  lens  cajosule. 

Diseases  of  the  Sclerotic  and  Ciliary  Eegiox. 

Episcleritis  appeal's  as  a  swollen,  congested, 
discoloured  patch  of  considerable  size  in  the  ciliary 
region,  the  unatfected  part  of  the  globe  usually  re- 
maining of  normal  colour.  It  is  really  a  circum- 
scribed inflammation  of  the  sclerotic  with  eflusion  into 
the  subconjunctival  tissue  over  it,  and  congestion  both 
of  the  deeper  and  of  the  conjunctival  vessels.  The 
colour  is  usually  rusty  or  purplish-red.  As  a  rule, 
the  subjective  symptoms  are  slight,  but  sometimes 
the  pain  is  severe,  and  there  is  generally  much  tender- 
ness on  pressure  over  the  affected  part.  It  is  most 
apt  to  begin  in  the  outer  ciliary  region,  but  relapses 
are  usual,  fresh  spf)ts  being  attacked  until  often  the 
entire  ciliary  area  has  suflered.  It  rarely  occurs  in 
both  eyes  at  once,  but  the  second  eye  is  often  attacked 
later.  Its  course  is  slow,  the  swelling  reaching  its 
height  in  two  to  three  weeks,  and  then  undergoing 
slow  absorption  ;  the  middle  of  the  formerly  inflamed 
patch  generally  remains  dusky.  It  is  miich  most 
common  in  adults.  Caicses. — One  form,  rather 
more  sharply  liuiited  than  the  usual  one,  is  due  to 
tertiary  syphilis.  In  oflicr  cases  rheumatism  and 
ana;mia  seem  to  be  predisposing  causes  ;  menstrual 
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clislurbances  are  freqnontly  associated  -with  it  in 
women.  Treatment. — Kest,  warm  bathing,  dilute 
yellow  oxide  of  mercury  ointment  with  atropine  (with 
massage),  and  blisters  to  tlie  temple  are  most  service- 
able. The  medicinal  treatment  must  be  regulated  by 
the  history  and  condition  of  each  individual  case. 

ScIero-Uei'iito-iritis  (■relojysivr/  cyclitis,  anterior 
sclero-clioroiditis)  is  the  name  applied  to  a  disease  in 
which  a  somewhat  similar  scleral  swelling  to  that 
just  described  occurs,  but  here  associated  witli  peri- 
pheral corneal  opacity  and  iritis.  The  swelling  is 
slight,  diffuse,  and  of  a  deep  violet  colour,  occurring 
in  one  or  more  large  patches,  coming  quite  up  to  the 
corneal  border.  The  subjective  symptoms  are  usually 
severe.  It  is  extremely  tedious,  and  relapses 
are  frecpient,  causing  more  and  more  corneal  haze, 
and  thinning,  staining,  and  bulging  of  the  ciliary 
region.  It  is  most  common  in  women  about  middle 
life,  and  is  often  associated  with  a  fatnily  history  of 
struma,  or,  according  to  some,  of  arthritic  disease. 
The  treatment  is  much  the  same  as  in  the  last  affec- 
tion, atropine  being  especially  indicated  here,  and  the 
use  of  dark  glasses.  Mercuiy  with  cod-liver  oil  and 
iron  are  useful.  It  is  extremely  intractable,  and, 
when  practicable,  change  to  a  warm,  dry  climate  is 
advisable. 

Cyclitis  is  rare  as  a  primary  affection,  and  would 
be  recognised  by  deep  circumcorneal  injection,  with 
tenderness  on  pressure  on  this  region,  and  by  opacities 
in  tlie  anterior  part  of  the  vitreous  without  visible 
iritis.  The  tension  is  often  much  reduced,  but  later 
on  the  eye  may  become  glaucomatous  from  ultimate 
im[)lication  of  the  iris  and  posterior  synechia'.  A 
chronic  relapsing  form  of  the  affection,  associated  with 
irido-clioroiditis  and  keratitis  punctata,  is  occasionally 
met  witii  in  young  peoiile,  and  oftini  with  a  history 
of  inherited  gout.    In  the  less  severe  cases  a  good 
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result  is  gonerally  obtaiued,  the  best  treatment  being 
rest,  dark  glasses,  and  atropine  ;  and  internally  iron 
and  quinine,  with  a  mild  mercurial  course. 

In  trasiMiatic  cyclitis  marked  pain  is  an  early 
symptom,  along  with  the  other  signs  mentioned  above. 
The  rest  of  the  uveal  tract  (iris  and  choroid)  are  soon 
affected,  and  this  form  of  inflammation  is  often  a  fore- 
runner of  sympathetic  inflammation  of  the  other  eye. 
Sometimes  the  inflammation  becomes  purulent  in 
type  (panophthalmitis),  and  in  such  cases  the  liability 
to  sympathetic  disease  seems  decidedly  less  than  in 
the  jilastic  form,  though  the  early  excision  generally 
practised  in  panophthalmitis  may  possibly  account  for 
this  diflerence. 

Wouii<l!>>  of  the  sclcroJic. — There  is  generally 
simultaneous  wound  of  some  i)art  of  the  uveal  tract, 
and  often  of  the  retina,  with  loss  of  vitreous.  Often  we 
find  ha?morrhage  into  the  anterior  chamber,  or  vitreous, 
or  both.  If  the  wound  be  quite  behind  the  ciliary 
region,  i.e.  quite  a  quarter  of  an  inch  from  the  corneal 
margin,  and  recent,  Ave  should  apjjly  an  ice  compress, 
and  trust  to  its  healing.  If  it  gape  much,  one  or  two 
fine  stitches  may  be  insei'ted,  but  care  should  be  taken 
not  to  embrace  the  deeper  layers  of  sclera  in  our 
suture,  as  then  the  choroid  will  almost  cei'tainly 
be  included,  and  an  irritable  eye  with  uveitis  may  be 
left.  When  a  foreign  body  is  embedded  in  the  anterior, 
but  post-ciliary,  part  of  the  sclei'otic,  it  must  be  I'e- 
moved,  the  wound  being  enlarged  for  this  purpose  if 
necessary.  Where  the  ciliary  region  is  deeply  wounded 
stitches  should  never  be  used,  and  it  is  really  safer  in 
all  such  cases  to  excise  the  eye-ball  at  once.  If  the 
lens  have  escaped  injury,  however,  and  the  case  be 
quite  recent,  ice  compress  may  be  applied  and  the  eye 
watched,  and  excision  dcfoi-rcd  till  there  be  e\'ident 
signs  of  cyclitis  or  marked  symj^athetic  irritatioiL 
Kiipliirc  of  llic  sclerotic  is  not  an  uncounnon 
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result  of  a  direct  blow  on  the  eye,  iisually  occurring  a 
little  outside,  and  concentric  with,  the  corneal  margin. 
Tlie  rent  is  generally  large  and  involves  all  the  tunics,  we 
then  may  get  escape  of  the  lens  and  part  of  the  vitreous, 
there  is  blood  in  both  aqueous  and  vitreous  chambers, 
the  eye  is  soft,  and  vision  is  greatly  reduced.  The 
conjunctiva  is  the  tunic  most  likely  to  remain  unrup- 
tured, and  then  the  lens  may  pass  through  the  scleral 
rent  and  remain  under  the  conjunctiva  as  a  round, 
translucent  tumour.  In  very  severe  cases  of  rupture 
immediate  excision  is  best.  In  less  severe  cases,  and 
e.specially  when  the  conjunctiva  has  escaped  untorn, 
we  should  apply  ice  compress  and  wait  till  the  absorp- 
tion of  blood  enables  us  to  judge  of  the  probable  future 
usefulness  of  the  eye.  If  it  be  decided  to  retain  it,  a 
subconjunctiv'al  dislocation  of  lens  should  be  left  until 
the  scleral  rent  has  healed,  when  it  can  easily  be 
removed. 

Priuinry  Uiinoiiis  oftlic  scleiotic  are  exceed- 
ingly rare  ;  sarcoma  and  fibroma  have  been  observed. 
It  is  often  secondarily  affected  in  the  case  of  morbid 
growths  of  the  choroid  or  retina. 

Sympathetic  Affections  of  the  Eye. 

The  condition  most  liable  to  excite  sympathetic 
disease  is  a  plastic  inflammation  of  the  uveal  tract 
(iris,  ciliary  region,  choroid),  usually  the  result  of  a 
wound  irivolving  the  ciliary  region.  The  eye  injured 
or  first  inflamed  is  called  the  "  exciting,"  the  other  the 
"  sympathising  "  eye. 

Syinpatlictic  irritation. — ^Tiio  common  symp- 
toms are  lacrymation,  photo[)hobia,  and  occasionally 
dimness  of  vision  in  the  syinpatliising  eye.  It  flushes 
on  exposure  to  a  bright  liglit,  especinlly  if  the  exciting 
eye  Ijc  also  exposed  or  otherwise  ii'ritated.  Some- 
times pain  is  felt  in  the  for'(!head  or  shooting  across 
the   root  of   the   nose.    The  occasional  dimness  is 
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usually  mainly  duo  to  a  relaxation  of  the  ciliary 
muscle  rendei-iiig  acconniiodation  impossible,  or  some- 
times possibly  to  a  condition  of  spasm  rendering  dis- 
tant oVyects  indistinct.  In  such  cases  the  pupil  will 
be  found  to  react  well  to  light,  but  to  be  in  a  constant 
state  of  oscillation.  Sometimes  there  seems  to  be  a 
true  temporary  blindness,  the  nature  of  which  is 
doubtful. 

Treatment. — If  the  exciting  eye  be  lost  or  mani- 
festly a  dangerous  one,  it  must  be  excised  without 
delay.  If,  however,  it  be  uiiinflamed,  its  vision  good, 
and  the  wound  not  such  as  is  likely  to  lead  to 
sympathetic  inflammation,  the  patient  should  be  kept 
at  rest,  dai"k  goggles  worn,  and  the  condition  watched 
for  a  few  days.  If  the  irritation  persist  or  increase, 
it  is  advisable  to  excise,  but  even  after  excision  the 
symptoms  may  not  cease  for  a  considerable  time. 

SyiiipatUctic  iiiHanuiBation  usually  sets  in  a 
month  or  two  after  the  injury,  but  it  may  appear  as 
early  as  two  weeks,  or  may  be  delayed  for  many  years. 
It  always  attacks  both  eyes,  but  not  necessarilj'  with 
like  severity.  One  of  the  earliest  and  most  constant 
signs  is  the  occurrence  of  keratitis  punctata.  In 
severe  cases  the  iritic  adhesions  are  rapidly  formed, 
extensive  and  firm,  and  the  iris  itself  is  much  thickened, 
with  numerous  large  blood-vessels  visible  on  its  dulled 
surface.  Eventually  we  get  occluded  l^upil,  increased 
tension,  and  secondary  cataract.  In  the  worst  cases 
ciliary  staphylomata  form,  and  the  globe  finally 
shrinks.  In  the  milder  cases  no  synechia3  are  formed, 
or  they  give  way  readily  to  atropine. 

Treatment  is  too  frequently  of  little  avail  after 
sympathetic  ophthalmitis  has  begun.  The  exciting 
eye,  if  quite  blind  or  practically  useless,  must  be 
excised  at  once.  If  there  be  any  hope  of  useful  vision 
in  it,  however,  it  should  be  retained,  as  its  removal 
will  now  do  little  or  no  good  to  the  other,  and  it  may 
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eventually  be  the  better  eye  of  the  two.  The  sym- 
pathising eye,  and  tlie  exciting  eye  if  retained,  must 
be  covered  with  a  black  bandage  and  treated  with 
atropine,  leeching  or  blistering  to  the  temjjle,  and 
perfect  rest  in  a  dark  room.  In  moderately  severe 
cases,  when  the  eye  has  become  perfectly  quiet  (always 
at  least  a  year  after  the  beginning  of  tlie  inflamma- 
tion), an  operation  may  restore  some  vision.  Our 
great  aim,  however,  must  be  to  prevent  this  form  of 
inflammation  by  early  excision  of  lost  dangerous  eyes, 
whether  blind  from  injuiy,  or  from  past  inflammation 
in  which  the  iris  or  ciliary  region  has  participated. 
We  have  already  mentioned  cases  of  injury  where 
excision  is  advisable.    (See  also  page  580.) 

Diseases  of  the  Lens. 

Cataract,  or  opacity  of  the  crystalline  lens,  may 
occur  at  any  age,  and  may  be  partial  or  complete.  An 
opacity  in  this  situation  looks  white  or  light  grey  by 
reflected  light  (e.g.  on  focal  illumination),  and  black 
by  transmitted  light,  as  when  the  eye  is  illuminated 
by  the  ophthalmoscopic  mirror.  Cataract  is  said  to  be 
primm-y  when  it  arises  apparently  independently  of 
any  other  ocular  inflammation,  and  secondary  when  it 
follows  some  local  disease.  The  former  is  nearly 
always  symmetrical,  the  latter  may  or  may  not  be  so. 
In  advanced  life  a  greyish  reflex  is  always  obtained 
from  the  pupil  in  consequence  of  the  normal  lenticular 
changes,  and  this  is  sometimes  mistaken  for  cataract, 
but  transmitted  light  shows  no  loss  of  transparency. 

Varieties  ai»d  diag^iiosis. — Senile  cataract  is 
the  most  common  form,  and  seldom  occurs  before  flfty 
years  of  age.  It  may  begin  in  tlie  nucleus  or  cortex. 
Nuclear  cataract  appears  as  a  central  amber-coloui'ed 
liaze.  The  cortical  variciby  generally  at  lirst  presents 
the  appearance  of  strite,  often  only  visible  after 
dilating  the  pupil    These  stria3  gradually  increase  iu 
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number  and  breadth,  the  nucleus  gets  hazy,  and  ulti- 
mately the  whole  lensbocomesoiiaque  {matu.re  cataract). 
Occasionally  we  simply  find  numerous  minute  dots  of 
opacity  in  the  cortex,  best  seen  by  direct  ophthalmo- 
scojjic  examination  with  a  strong  convexlens  behind  the 
mirror  ;  such  cataracts  are  exceedingly  slow  in  progi'ess. 
The  time  necessary  for  maturity  varies  in  different 
individuals,  but  the  average  time  taken  by  the  usual 
senile  cataract  is  from  two  to  four  years  from  the  fii'st 
observed  impairment  of  vision.  In  a  cataract  just 
ripe  for  removal,  the  opacity  is  found  on  oblique 
illumination  to  be  quite  up  to  the  anterior  capsule,  or 
on  a  level  with  the  pujjillary  edge  of  the  iris,  and  the 
lens  has  frequently  a  spermaceti-like  lustre.  It  is 
always  symmetrical,  but  one  eye  is  generally  in  advance 
of  the  other.  If  not  extracted  it  usually  undergoes 
further  degenerative  changes,  often  becoming  hard 
and  calcareous  ;  sometimes  the  cortex  liquefies,  while 
the  nucleus  remains  hard  {Morga^/nian  cataract). 

Lamellar  cataract  is  either  congenital  or  forms  in 
early  infantile  life,  and  is  generally  associated  with 
the  occurrence  of  convulsions.  The  jjermanent  teeth, 
especially  the  incisors,  canines,  and  first  molars,  often 
show  deficiency  of  enamel  in  patients  with  this  affec- 
tion. The  opacity  is  seldom  very  dense,  and  affects  an 
intermediate  zone  of  the  lens,  the  nucleus  and  peri- 
phery remaining  clear.  On  dilating  the  pupil  artifi- 
cially we  find  that  the  margin  of  the  lens  is  clear,  and 
that  there  is  also  a  layer  of  transparent  lens  substance 
anterior  to  the  opaque  area.  The  ojiacity  itself  is 
round,  with  occasionally  sharp  opaque  spicules  project- 
ing radially  from  its  margin.  Its  size  varies  in 
different  cases,  but  is  nearly  always  similar  in  the  two 
eyes  of  the  same  patient,  and  shows  little  or  no 
tendency  to  increase. 

CorKjenital  catara'ct  may  present  diflferent  forms  of 
opacity,  but  it  usually  involves  the  whole  lens,  and  is 
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almost  always  symmetrical  in  the  two  eyes.  There  is 
frequently  nystagmus. 

Pijramirlal  cataract  is  always  the  result  of  ocular 
inflammation  in  early  life,  and  usually  of  perforating 
corneal  ulcer  from  ophthalmia  neonatorum.  It  appears 
as  a  small,  sharply  defined,  dense  white  opacity  at  the 
anterior  pole  of  the  lens,  sometimes  projecting  forwards 
towards  tlie  cornea  in  the  form  of  a  small  pyramid 
with  its  base  slightly  embedded  in  the  lens  substance. 
Once  developed  it  does  not  increase  in  size. 

Posterior  j^olar  cataract,  as  the  name  implies,  is  an 
opacity  at  the  middle  of  the  postex'ior  surface  of  the 
lens.  It  is  not  sharply  limited,  but  usually  thins  out 
irregularly  from  a  denser  centre  ;  it  is  not  stationary. 
By  focal  illumination  it  is  generally  of  a  yellowish 
colour.  It  is  often  due  to  disease  of  the  vitreous 
dependent  on  choroidal  inflammation. 

Diabetic  cataract  is  usually  cortical  at  first,  and 
when  mature  presents  much  the  appearance  of  an 
ordinary  senile  cataract,  but  with  the  spermaceti 
lustre  very  distinct.  The  age  of  the  patient  often 
leads  us  to  suspect  glycosuria  in  such  cases.  When 
occurring  early  in  life  the  diabetic  form  is  soft,  instead 
of  being  hard  like  the  senile  cataract,  and  reaches 
maturity  very  quickly,  often  in  a  few  months  from  its 
first  detection. 

Subjective  symptoms.— There  is  visual  failure 
where  the  opacity  is  at  or  near  the  axis  of  the  lens. 
As  the  cat;i,ract  spreads  and  becomes  denser,  the  sight 
fails  more  and  nion;,  until  the  patient,  with  his  back 
to  the  light,  can  barely  count  fingers  at  a  few  inches, 
or  only  distinguish  the  hand  moving  before  his  eye. 
Many  subjects  of  cataract,  especially  where  the  nucleus 
is  principally  affected,  see  best  in  a  dull  light,  as  the 
large  pupil  them  allows  the  rays  to  pass  through  the 
clearer  peripheral  parts  of  the  lens. 
■  Causes. — The  manner  of  production  of  an  ordinary 
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jn'imary  catai-act  is  not  understood.  It  is  often 
found  associated  with  general  senile  changes,  with 
arterial  disease,  gout,  and  especially  with  glycosuria. 
When  cataract  results  from  some  local  disease,  such 
as  choroiditis,  old  iritis,  glaucoma,  detached  retina, 
intra-ocular  tumour,  etc.,  it  is  called  "secondary,"  and 
is  then  frequently  uniocular.  Traumatic  cataract  will 
be  considered  later. 

Treatiiicut,— We  can  often  improve  vision  con- 
siderably in  the  eai'ly  stages  of  senile  cataract  by  keep- 
ing the  pupil  under  the  influence  of  a  weak  mj'driatic. 
In  some  slight  cases  of  lamellar  cataract  no  operation 
is  necessary,  the  patient  seeing  sufficiently  well  for  all 
practical  purjjoses.  Before  attempting  any  operation 
we  should  examine  the  condition  of  the  eye  and  of 
the  patient  carefully.  Tlius,  if  the  eye  be  perfectly 
blind,  it  is  needless  to  remove  the  cataract.  Again, 
if  the  jsrojection  be  bad,  if  there  be  traces  of  old  iritis, 
if  the  cornea  be  nebulous,  or  if  the  j^atient  be  suffering 
from  glycosuria  or  other  form  of  malnutrition,  the 
]jrognosis  must  be  guarded  accordingly,  and  special 
care  taken  in  the  operation  and  in  the  after-treatment. 
To  test  the  projection,  light  is  thrown  into  the  eye  by 
the  ophthalmoscopic  mirror  from  difierent  points  of 
the  visual  area  ;  if  the  patient  can  always  indicate 
truly  the  direction  from  which  it  comes,  his  projection 
is  good.  If  there  be  lacrymal  obstruction  or  conjunc- 
tiviti,s,  operation  must  be  deferred  till  the  condition  is 
cured.  Tlie  ojjerative  treatment  indicated  varies 
according  to  the  consistence  of  the  cataract;  or,  -which  is 
practically  the  same  thing,  the  age  of  the  patient. 
Under  thirty-five  years  of  age  tlie  cataract  is  always 
soft,  and  the  best  means  of  removing  it  are  :  (1)  discis- 
sion, the  lens  being  needled  and  allowed  gradually  to 
become  absorbed  in  the  aqueous ;  and  (2)  removal  hij 

*  Atrop.  siilpliat.  gr.  ^ ;  ziuci  suli)h.  gr.  s  ;  aq.  dostill.  ^j. 
Olio  drop  every  secuud  day. 
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suction  or  curette,  generally  after  a  previous  breaking 
up  of  the  lens  substance  by  needling.  After  any  such 
operation,  ice  compress  niust  be  applied  for  twenty- 
four  hours,  and  the  eye  kept  under  atropine  until  all 
redness  has  disappeared.  In  the  case  of  hard  cataract, 
(after  thirty- five  years  of  age)  the  lens  should  be 
extracted  entire.  The  modiiied  Graefe  incision  with  a 
long  narrow  knife  is  that  usually  now  adopted,  the 
puncture  and  counter-puncture  being  made  at  the 
apparent  sclero-corneal  junction,  about  the  level  of 
the  upper  border  of  the  undilated  pupil,  and  the  centre 
of  the  incision  coming  just  within  the  apparent  upper 
corneal  margin.  An  iridectomy  is  then  pei'formed  (if 
not  done  as  a  preliminary  step  at  least  six  weeks  pre- 
viously), the  anterior  capsule  opened  freely,  and  the 
opaque  lens  extracted  through  the  corneal  wound  by 
pressing  with  a  curette  against  the  lower  part  of  the 
cornea.  All  cortical  matter  must  be  carefully  removed. 
After  the  operation  both  eyes  are  covered  with  dry 
cotton  wool  and  an  appropriate  bandage,  the  patient 
being  kept  in  a  darkened  room,  and  the  eyes  bathed 
gently  every  morning  and  evening  for  the  Mrst  week. 
On  the  earliest  symptoms  of  iritis  leeches  must  bo 
applied  to  the  temple,  and  atropine  drops  put 'into  the 
eye.  Should  the  edges  of  the  wound  become  infiltrated 
with  pus,  hot  fomentations  are  advisable,  and  eserino 
drops  six  times  daily,  or  powdered  iodoform  dusted 
into  the  eye  twice  daily.  Should  panophthalmitis 
occur,  it  is  better  to  excise  the  eye  early,  as  thus  much 
needless  pain  is  avoided.  A  bandage  should  be  used 
over  the  eye  even  in  favourable  cases  for  at  least  a 
fortnight,  and  both  eyes  car(;fuUy  .shaded  from  light. 
After  a  couple  of  montlis  the  eye  may  be  tested  for 
g]a.sses,  -f  lOD  being  about  the  average  lens  required 
for  distance,  and  -|-14D  for  close  work.  Should  the 
distant  vision  l;e  unsiitisfactory,  the  jmpil  must  bo 
examined  by  focid    ilhniiination,  as  frequently  an 
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opaque  membrane  is  found  covering  it.  If  present 
this  membrane  must  be  tor-n  tlu'ougli  with  one  or  two 
needles,  so  as  to  leave  a  clear  aperture  corresponding 
to  the  centre  of  the  cornea.  After  this  secondary 
operation  ice  and  atropine  must  be  used,  and  the  eyes 
kept  shaded  until  all  irritation  and  injection  subside. 
For  all  cataract  operations  cocaine  is  most  serviceable, 
but  it  must  be  remembered  in  performing  iridectomy 
under  its  influence  that  it  does  not  fully  deaden  the 
sensibility  of  the  iris.* 

Iifijiirics. — (1)  Traumatic  cataract  is  the  result  of 
any  injury  by  which  the  lens  capsule  is  opened.  It 
may  follow  a  penetrating  wound  of  the  globe,  or  may 
simply  be  due  to  a  dii'ect  blow  ruptuiing  the  lens 
capsule.  In  recent  cases  ice  compress  and  atropine 
drops  must  be  used,  A  small  piece  of  metal  is  some- 
times embedded  in  the  lens,  and  maybe  removed  by 
the  electro-magnet.  Should  the  lens  swell  so  as  to 
jDroduce  increased  tension,  it  must  be  removed  by 
curette  or  suction.  In  young  patients  the  cataract 
sometimes  luidergoes  slow  spontaneous  absorption,  as 
after  the  operation  of  discision.  If  severe  iritis 
supervene,  in  cases  due  to  punctured  wound,  eai'ly 
excision  is  advisable,  as  the  eye  will  never  be  a  service- 
able one,  and  is  very  likely  to  set  up  sympathetic 
inflammation.  (2)  Dislocation  of  the  lens  is  occasion- 
ally the  result  of  a  direct  blow  on  the  eye-ball.  It  is 
generally  still  enclosed  in  its  capsule,  and  is  commonly 
displaced  downwards,  its  upper  edge  being  still  visible 
through  the  dilated  pupil.  It  ultimately  often 
becomes  cataractous,  and  sometimes  causes  glaucoma. 
Occasionally  the  dislocated  lens  lies  in  the  anterior 
chamber.    From  either  situation  it  may  be  removed 

*  Solutions  of  all  alkaloids  used  after  any  perfor.ating  wound  of 
the  oyo-ball  should  he  freshly  ijrei)ared,as  the  fuugoi<l  growths  which 
soon  form  iu  them  seem  sometimes  to  have  a  most  iirejudicial 
effect. 
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by  tlie  spoon  througli  a  large  peripheral  corneal  inci- 
sion, but  the  operation  is  one  of  great  delicacy  and 
liable  to  be  accompanied  by  much  loss  of  vitreous. 

€oii;;enital  abnoi'iiialitics. — Comjenital  cata- 
ract has  been  ali'eady  alluded  to.  Occasionally  we  find 
partial  congenital  dislocation  of  the  lens,  usually  in  both 
eyes.  Appropriate  glasses  are  often  serviceable  in. 
such  cases. 

Diseases  of  the  Optic  Nerve. 

Developmentally  and  structurally  the  optic  nerve 
is  unlike  ordinary  cerebro-spinal  nerves,  and  is  to  be 
regarded  as  a  direct  prolongation  of  the  brain.  Jt  is 
peculiarly  liable  to  suffer  in  affections  of  the  central 
nervous  system,  in  certain  general  diseases,  and  in 
some  forms  of  chronic  poisoning. 

Inflammation  of  the  optic  nerve.— Pa^Ao- 
logy.  Tlie  intra-ocular  end  of  the  nerve  ("^^a^^i^/a  ") 
is  tlie  part  most  commonly  inHamed,  and  to  this  con- 
dition the  term  "^jftpiWi^i's"  is  conveniently  applied. 
When  the  inflammation  first  attacks  the  nerve  trunlc 
behind  the  eye-ball,  we  speak  of  it  as  a  "post-ocular 
neuritis."  The  expresi5ion,  "optic  neuritis,"  should  be 
retained  as  a  general  tenn  for  inflammation  of  any 
part  of  the  nerve.  Optic  neuritis  may  be  acute  or 
chronic,  may  occur  at  any  point  in  the  course  of  the 
nerve,  may  affect  the  whole  thickness  or  only  a  part 
of  it,  and  may  or  may  not  lead  to  permanent  atrophy. 
Where  the  periphery  of  the  nerve  is  mainly  involved, 
we  call  the  condition  "perineuritis;"  where  the  in- 
flammation attacks  the  central  part  of  the  nerve  we 
speak  of  it  as  "  nxial  neuritis."  TJsu.ally  both  nerves 
are  affected,  though  not  necessarily  to  the  same  de- 
gree nor  consentaneously ;  unilateral  optic  neui-itis  is 
generally  dependent  on  a  local  cause,  such  as  orbital 
celluliti.s.  In  the  early  stage  of  a  papillitis,  the  con- 
nective tissue  is  unaffected ;  and  if  the  inflammation 
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^iroceed  no  further,  we  may  finally  get  a  healthy  disc 
and  retention  of  normal  vision.  Usually,  however, 
we  ultimately  get  interstitial  changes. 

SysDiptoPiis. — There  is  usually  no  ocular  pain, 
and  there  may  not  even  be  loss  of  sight  for  some  tune. 
In  exceptional  cases,  indeed,  jiapillitis  may  run  its 
course  and  disappear  again  without  there  being  any 
impairment  of  vision,  but  usually  sight  fails  gradually. 
The  manner  of  the  failure  varies  according  to  the  kind 
of  the  neuritis.  In  ordinary  papillitis  we  have  a  pro- 
gressive loss  of  central  vision  along  with  a  peripheral 
diminution  of  the  visual  field.  In  some  cases  of  post- 
ocular  neuritis,  in  the  axial  form  for  example,  we 
have  the  central  vision  alone  first  impaired,  the 
peripheral  field  remaining  perfect ;  in  such  cases  the 
loss  of  colour  vision  is  characteristic,  the  power  of 
distinguishing  red  and  green,  in  a  small  central  area, 
being  often  lost  at  the  very  commencement  of  the 
affection; 

Ophtlialnioscopic  appea7-ances. — We  must  exercise 
much  caution  in  diagnosing  positively  the  slighter 
departures  from  the  normal  vascularity  of  the  papilla, 
and  we  must  invai'iably  examine  both  eyes.  In  simple 
passive  congestion  of  the  papilla,  it  is  redder  than 
normal,  and  the  veins  ai'e  somewhat  dilated,  but  there 
is  no  swelling,  and  though  its  margin  is  wanting  in 
definition,  it  is  not  actually  obscured.  Between  such 
a  condition  and  a  fully  developed  papillitis  or  "  choked 
disc,"  there  are  many  gradations,  which  may  simply 
be  stages  in  the  development  of  a  high  degree  of 
papillitis,  or  any  one  of  them  may  be  the  final  condi- 
tion where  the  inflammation  is  of  less  severity.  In 
advanced  pai)illitis  the  changes  are  unmistakable ;  we 
find  swelling  of  the  papilla,  with  obscuration  of  its 
margin,  loss  of  translucency,  increased  vascularity, 
and  obliteration  of  the  ])hysiological  cupjiing. 
Numerous  straight  vessels  radiate  from  it  on  every 
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side,  coursing  over  its  obscured  edge,  and  small  litem or- 
rliages  often  occur  on  or  near  it.  The  veins  are  dis- 
tended, dark  and  tortuous,  and  the  arteries  usually  some- 
what narrowed  ;  both  sets  of  vessels,  but  especially  the 
arteries,  are  often  hidden  on  or  near  the  disc.  Smooth, 
opaque,  whitish  spots  occur  on  the  papilla  or  on  the 
surface  of  the  adjacent  retina,  concealing  completely 
what  they  cover,  and  there  are  often  large  areas  of 
cloudiness  in  the  retina.  As  the  papillitis  subsides, 
the  redness  and  swelling  diminish,  and  the  disc  margin 
again  comes  into  view.  The  disc  is  first  opaque  and 
"  woolly  "  looking,  but  gi  adually  becomes  smoother, 
and  is  ultimately  (stage  of  atrophy)  of  a  white  colour, 
with  concealment  of  the  lamina  cribrosa  ;  around  it 
there  is  often  a  pale  zone  from  changes  in  the  retinal 
pigment ;  the  vessels  are  all  much  narrowed,  and  are 
often  bordered  by  opaque  white  lines. 

Causes. — («)  A  large  majority  of  cases  of  papillitis 
are  due  to  intracranial  disease  ;  e.g.  tumours,  menin- 
gitis, cerebral  abscess,  internal  hydrocephalus,  aneu- 
rism of  internal  carotid.  Injuries  to  the  head  may 
cause  optic  neuritis  either  through  meningitis,  eflusion 
of  blood  (within  the  skull  or  within  the  nerve  sheath), 
hernia  cerebri,  or  possibly  through  a  laceration  of 
the  brain. 

(6)  We  are  liable  to  get  optic  neuritis  (usually  one- 
sided) in  many  orbital  affections ;  e.g.  tumours,  cellu- 
litis, periostitis,  etc.  In  the  case  of  orbital  tumour 
thei-e  is  generally  pi-otrusion  of  the  eye-ball. 

(c)  Papillitis  has  been  observed  in  association  with 
acute  rn,yelitis,  and  in  cases  of  injury  to,  and  caries  of, 
the  cervical  sf)ine. 

{(I)  In  general  diseases,  e.g.  progressive  pernicious 
anajriiia  anfl  Bright's  disease,  but  in  cases  of  tlie  latter 
wo  usually  have  a  characteristic  retinitis  in  addition. 
Acquired  syphilis  may  cause  optic  neuritis  (uther 
through  meningitis  or  from  a  gummatous  growth, 
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which  latter  may  be  within  the  skull,  or  at  tlie  optic 
foramen,  or  on  the  nerve  trunk,  the  neuritis  being 
generally  one-sided  when  in  either  of  the  two  last 
situations.  In  diabetes  mellitus  we  get  an  axial 
neuritis,  and  probably  the  same  limited  inflammation 
is  caused  by  clu'onic  poisoning  by  lead,  alcohol,  tobacco, 
and  bisulphide  of  carbon. 

(e)  Sometimes  optic  neuritis  is  simply  an  extension 
of  inflammation  from  a  neiglibouring  ocular  tissue. 

The  progfiiosis  must  always  be  guarded  as  to  the 
final  condition  of  vision,  and  depends  more  on  the 
cause  than  on  the  intensity  of  the  papillitis  obse>  red. 
It  is  relatively  more  favourable  where  the  cause  is 
removable  or  amenable  to  remedies.  We  may  have 
a  papillitis  with  good  vision,  leading  ultimately  to 
complete  atrophy  and  blindness,  while  again  we  may 
have  a  papillitis  with  the  barest  jjerception  of  light, 
followed  by  almost  perfect  recovery. 

TrealOBicnt. — Where  not  contra-indicated,  mer- 
cury and  iodide  of  potassium  sliould  be  employed  as  a 
matter  of  routine,  the  latter  being  given  in  full  doses. 
Perfect  rest  must  be  insisted  upon,  and  the  cause  is 
to  be  treated  by  ai)propriate  remedies  when  possible, 
or  to  be  removed  altogether  in  the  case  of  exposure  to 
poisons.  Locally,  dry  or  wet  cupping,  or  blisters  to 
the  temple,  may  be  tried,  and  ice  to  the  forehead  has 
been  recommended  in  an  early  stage. 

Atrophy  of  tlie  optic  n^rxc^PathoJogy.  In 
all  cases  of  ati'ophy  the  nerve  is  ultimately  afl'ected  in 
its  entire  length.  In  all  true  cases  the  nervous  ele- 
ments are  involved,  and  there  is  a  corresponding  loss 
of  function.  In  the  posi-neurilic  ati-ophic  process  the 
neiwe  fibres  finally  either  break  down  and  are  re- 
moA^ed,  or  undergo  grey  degeneration  ;  in  the  former 
case  the  diameter  of  the  nerve  is  much  reduced  from 
contraction  of  the  hypertrophied  fibrous  tissue.  In 
sivqyle  atrophy  there  is  seldom  much   increase  of 
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connective  tissue,  but  the  nerve  filjres  lose  their  me- 
duUiXiy  sheath  by  a  process  of  granular  fatty  degenera- 
tion, while  the  axis  cylinders  are  usually  retained,  but 
converted  into  fine  indistinct  fibrils  ;  there  is  conse- 
quently little  change  in  the  size  of  the  nerve.  This 
"  o^'^y  degeneration,"  as  it  is  termed,  may  be  diffuse, 
affecting  the  whole  nerve  uniformly,  or  insular  and 
varying  much  in  extent  in  different  sections.  In  most 
cases  of  atrophy  both  nerves  are  afl'ected,  though  one 
may  be  considerably  in  advance  of  the  otlier. 

Causes. — All  cases  may  be  divided  broadly  into 
inflammatory  and  non-inflammatory  or  simple.  (1) 
Those  due  to  inflammation  are  traceable  either  to  a 
papillitis,  a  post-ocular  neuiitis,  or  an  inflammation  of 
the  choroid  or  retina.  (2)  Simple  atrophy  may  be 
primary  or  secondary.  In  the  primary  form  we  get 
visible  atrophic  changes  occurring  consentaneously 
with  gradual  failure  of  vision,  often  in  association  with 
disease  of  the  central  nervous  system  (locomotor 
ataxy,  etc.).  The  more  immediate  cause  of  this  form 
seems  to  be  severe  bodily  fatigue,  anxiety,  exhausting 
brain  work,  sexual  excess,  etc.  In  the  secondary  form 
of  atrophy  the  loss  of  vision  precedes  the  visible  ati'o- 
phic  changes.  This  occui's  in  all  cases  whex-e  inter- 
rupted conductivity  in  one  part  of  the  nerve  leads  to 
subsequent  atrojjhy  in  the  renuiinder,  as  where  the 
nerve  has  been  cut  acro.ss,  or  torn  through,  or  pressed 
iipon  (by  tumours,  forcigix  bodies,  etc.),  or  lias  had  its 
blood  supply  interrupted  (as  frbm  endjolism).  Syphilis 
may  induce  either  a  ]50st-inflammatory  atrophy  or  a 
secondary  one  (as  from  i)ressure  of  a  gumma),  and  a 
S|)ecific  liistory  is  also  common  in  cases  of  simple  grey 
dogf;neration. 

Symptoms. — The  failun;  of  vision  in  post-neu- 
ritic  cases  has  lichen  already  d(?scril)od.  (,SVr;  page  .^)!)().) 
In  atropliy  from  choroiditis  and  nitinitis  the  failure  is 
usually  grafbial,  central  vision  often  remaining  fairly 
M  M  — 21 
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acute  while  the  rest  of  the  field  has  become  arahlyopic. 
Jn  the  secondary  form  of  simple  atrojihy  vision  often 
fails  suddenly.  In  primary  atrophy  the  loss  of  vision 
is  slow  and  continuous,  there  being  both  central 
failure  and  contraction  of  field.  Afiection  of  the 
colour  sense  is  almost  constant,  green  being  generally 
first  confused,  while  later  jDercejjtion  fails  for  red, 
blue,  and  lastly  yellow.  The  pu]iils  are  generally 
wide  in  post-papillitic  atrophy,  small  in  spinal  cases, 
and  often  of  medium  size  in  other  forms. 

Oj)hthalmoscopic  appearances. — The  colour  of  the 
atrophied  disc  is  white,  grey,  or  of  a  blueish  or 
greenish  tint.  The  disc  is  often  excavated  quite 
up  to  the  margin  all  round,  but  never  deeply, 
and  the  slope  is  gradual.  The  lamina  cribrosa  may  or 
may  not  be  visible.  The  edge  of  the  disc  is  usually 
well  defined.  The  central  blood-vessels  are  in  some 
cases  much  diminished  in  size,  in  others  only  slightly 
if  at  all.  In  the  post-papillitic  form  the  disc  margin 
is  often  irregular-looking  from  loss  of  jiigment  due  to 
choroido-retinal  changes ;  the  central  vessels  are  re- 
duced in  size,  and  frequeiitlj''  bordered  by  opaque 
Avhite  Imes  ;  the  excavation  is  absent  or  slight,  and 
the  lamina  cribrosa  is  invisible.  In  ati'ophy  from 
choroido-retinal  disease  the  disc  has  usually  a  peculiar 
opaque,  yellowish-red,  "  waxy  "  look,  and  tlie  i-etinal 
vessels  are  greatly  diminished  in  size,  and  sometimes 
in  number.  In  the  partial  atrophy  from  axial  neur- 
itis the  pallor  is  confined  to  the  temporal  half  of  the 
disc. 

The  prognosis  is  always  unfavourable,  but  is 
relatively  less  so  where  the  cause  is  removable  or  may 
pass  away  spontaneously.  In  some  of  the  post- 
pajjillitic  cases  considerable  iinj^rovement  takes  place 
if  the  sclerosing  process  do  not  lead  to  much  pressure 
on  such  nerve  fibres  as  have  escaped  destruction  by  the 
inflammation.    In  marked  contraction  of  the  visual 
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field,  and  in  cases  of  long-standing  amblyopia,  little 
or  no  improvement  is  to  be  expected.  In  cases  of 
primary  atrophy,  almost  complete  blindness  generally 
occurs  in  from  one  to  three  years. 

frciitaieiit. — Where  tlic  atrophy  is  dependent 
on  some  general  condition  or  toxic  influence,  the 
treatment  must  be  I'egulated  accordingly.  Nervine 
tonics,  such  as  strychnia,  are  said  to  be  occasionally 
useful.  Where  the  atrophic  process  has  not  gone  too 
far,  the  continuous  current  is  sometimes  beneficial. 
One  pole  should  be  applied  over  the  closed  eyelids  and 
the  other  over  the  supra-orbital  nerve,  the  current 
being  broken  frequently  and  the  poles  transposed. 
The  smallest  number  of  cells  which  will  give  the 
physiological  light-flash  on  making  and  breaking  the 
circuit  should  be  employed ;  the  whole  sitting  should 
last  about  five  minutes,  and  be  repeated  daily  for  at 
least  a  month.  If  no  improvement  take  place  during 
this  time,  either  in  central  acuity  or  in  visual  field, 
galvanism  may  be  abandoned  as  useless.  If  any 
marked  benefit  result,  the  current  should  continue  to 
be  employed  at  loiiger  and  longer  intervals,  as  the 
condition  may  indicate.  The  patient  is  quite  capable 
of  carrying  out  the  treatment  for  himself  after  having 
once  been  properly  instructed. 

Iiijiii-ics. — The  optic  nerve  may  be  injured  by  a 
blow,  stall,  gun-shot  wound  or  fracture  of  the  sphenoid 
bone.  A  severe  blow  on  the  side  of  the  eye-ball  may 
cause  rupture  of  the  nerve  at  its  entrance  into  the 
globe.  A  stab  or  tlunist  into  the  orbit  may  cut  or 
tear  the  nerve,  or  cause  an  extravasation  of  l)lood 
within  its  sheatih,  or  may  sever  the  central  vessels 
outside  its  trunk.  A  fijreign  body  penetrating  deeply 
may  produce  fracture  of  tlie  orbital  walls  or  of  the 
clinoid  process  of  the  sphenoid  bone,  thus  leading  to 
injury  of  the  nerve.  Gun-shot  wounds  may  imjilicate 
either  the  orbital  or  intracranial  part  of  the  nerve, 
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and  pellets  or  metallic  fragments  may  penetrate  the 
globe  and  become  embedded  m  the  paj^illa.  Fracture 
of  the  base  of  the  skull  sometimes  causes  injury  to  the 
nerve  at  the  optic  foramen,  or  behind  it  if  the  clinoid 
process  be  displaced.  Any  sevei-e  injury  to  the  nerve 
usually  occasions  sudden  complete  blindness  of  the 
corresponding  eye.  If  the  solution  of  continTiity  be 
incomplete,  or  if  the  nerve  be  simply  bruised,  we  may 
get  partial  or  complete  restoration  of  vision,  but 
secondary  changes  often  occur  leading  to  ultimate 
atrophy. 

The  ojjhthalmoscopic  a2)2^earances  differ  according 
to  the  nature  of  the  injury.  If  the  central  artery  be 
divided  the  changes  are  like  those  met  with  in 
embolism  of  this  vessel.  In  other  cases  the  disc 
remains  normal  in  aspect  until  the  atrophic  process 
reaches  it,  when  it  gradually  assumes  the  appearance 
of  an  ordinary  secondary  atrophy  with  normal  vessels. 
The  treatment  of  the  recent  injury  must  be  based  on 
genera]  surgical  princij^les.  Later  on,  if  the  continuity 
of  the  nerve  has  been  preserved,  galvanism  may  be  of 
some  service. 

Tiimoiirs. — The  intra-ocular  end  of  the  nerve 
may  be  alJected  secondarily  in  sarcoma  of  the  choroid 
or  in  retinal  glioma.  The  most  common  form  of 
tumour  proper  to  the  nerve  trunk  is  the  myxo- 
sarcoma. It  leads  to  pi'optosis,  papillitis  or  simple 
atrophy,  and  early  blindnes.s  ;  the  ocular  movements 
ai'e  usually  good,  and  there  is  little  or  no  pain.  The 
intracranial  part  of  the  nerves  and  the  chiasma  are 
especially  liable  to  gummata,  and  the  chiasma  may 
also  be  the  seat  of  a  deposit  of  cheesy  tubercle. 

Diseases  op  the  Eetina. 

With  the  exception  of  its  blood-vessels  and  its 
]iigment  epithelium,  the  retina  is  almost  perfectly 
transparent,  and  consequently  practically  invisible 
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ophtlmlmoscopically.  Its  diseased  conditions  may 
therefore  be  recognised  by  a  loss  of  its  transparency, 
or  by  changes  in  its  cii'cuUition  or  in  its  pigment 
layer.  Its  transparency  may  be  lost  over  a  small  or  ; 
large  area  from  hasmorrhages,  deposits  of  pigment, 
oedema,  exudations,  or  fatty  changes. 

]Isemoriiiag:es  may  occur  at  any  part  of  the 
fundus,  and  may  be  single  or  multi[)le,  small  or  large. 
When  recent  they  present  a  bright  red  apjaearance, 
but  become  darker  with  time,  and  undergo  slow  ab- 
sorption. If  large,  they  may  either  burst  into  the 
vitreous  or  cause  detachment  of  the  retina.  When 
in  the  nerve  fibre  layer  they  present  a  striated  or 
"  flame-shaped  "  appearance,  and  when  in  the  deeper 
layers  they  are  round  or  irregular.  They  interfere 
with  vision  according  to  their  size  and  position,  those 
at  the  yellow  spot  causing  necessarily  much  impair- 
ment. 

C'ctitses.— They  may  accompany  inflammation  of 
the  retina  or  optic  nerve,  but  are  more  frequently 
dependent  on  general  conditions,  or  on  retinal  disease 
consequent  on  general  conditions.  They  are  generally 
due  to  rupture  of  vessels,  as  from  increased  intra- 
vascular pressure  {ejj.  in  cases  of  contusion  of  the 
eye-ball,  optic  neuritis  with  much  constriction  of  veins, 
violent  eflbrt,  or  high  arterial  tension),  or  from 
sudden  diminution  of  the  vitreous  support  (following 
wound  of  the  globe),  or  from  weakness  of  a  degener- 
ated vascular  wall.  Diapedesis  may  possibly  occasion 
vi.siblo  ha;morrhag(!s  in  cases  wher-e  there  is  an  altered 
condition  of  the  blond,  cfj.  in  diabetes,  severe  antemia, 
leucocythscmia,  purpura,  pyemia,  etc.  Tlir.y  are  also 
commonly  found  in  association  with  the  hieinorrha<nc 
diatiiosis. 

The  IreatmoM  must  be  mainly  determined  by 
the  patient's  general  condition,  but  local  application 
of  ice  may  bo  employed  in  recent  cases. 


598 


Manual  of  Surgery. 


Retinitis 

is  usually  the  result  of  some  general  disease,  and  the 
classification  of  its  forms  usually  adopted  is  a  clinical 
one. 

Symptoms. — The  loss  of  vision,  both  temporary 
and  permanent,  varies  much  in  difl'erent  cases.  Opli- 
thalmosco)ncally  we  find  loss  of  retinal  transparency, 
venoiis  dilatation,  and  a  tendency  to  the  occurrence 
of  h;emorrhages  and  Avhite  patches. 

The  tJ-esitmcait  depends  mainly  upon  the  patient's 
general  condition.  Com2Jlete  rest  must  be  ordered, 
and  all  strong  light  cut  off  by  weai'ing  dark  neutral 
tint  glasses.  Counter-irritants  and  leeches  to  the 
temple  are  sometimes  advisable. 

Vai'ictics. — 1.  Ilcemoo-rliagic  retinitis  occurs  in 
association  with  disease  or  disorders  of  the  circulatory 
system,  and  usually  affects  one  eye  only.  The  hfeuior- 
rhages  are  small  and  numerous. 

2.  Alhumimtric  retinitis  is  most  commonly  asso- 
ciated with  chronic  kidney  disease,  especially  the  con- 
tracti]ig  form,  but  is  also  frequently  found  in  the 
albuminui-ia  of  pregnancy.  There  are  numerous  light- 
coloured,  soft-edged  patches  in  the  retina  ;  minute, 
opaque,  very  white  dots  or  strife  at  the  yellow  spot, 
arranged  in  the  form  of  an  asterisk,  with  its  centre  at 
the  fovea ;  and  generally  papillitis  and  haemorrhages. 
These  changes  may  subside  if  the  renal  affection  im- 
proves, those  at  the  macula,  however,  lasting  for  a 
long  time.  In  the  cases  associated  with  pregnancy  we 
may  get  perfect  vision  restored  with  a  normal  fundus. 

3.  Syiihilitic  retinitis  usually  comes  late  in  tlie 
secondary  stage,  about  the  end  of  the  first  year  or 
later.  The  ophtlialmoscopic  changes  are  generally 
slight ;  the  larger  veins  distended  and  dark,  and  the 
disc  outline  blurred.  Very  commonly  there  are  nu- 
merous dust-like  ojjacities  in  the  vitreous.  The  visual 
failure  ib' considerable,  and  the  attack  lasts  for  mouths, 
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but  the  result  is  generally  favourable.  The  treatment 
must  be  energetically  anti-syphilitic,  mercury  being  the 
remedy  chiefly  to  be  relied  on.  In  leucocytha^raia, 
and  more  rarely  in  diabetes,  retinitis  may  also  occur. 

Retinitis  pig-inciitosa  is  a  term  used  for  a 
disease  where  a  certain  group  of  symptoms  and  definite 
course  are  usually  found  in  association  with  pigmen- 
tary changes  in  the  retina.  The  disease  is  symmetrical  ■ 
and  chronic,  usually  beginning  in  early  life  and  ter- 
minatiuiT  in  blindness  soon  after  middle  atje.  Ni^ht 
blindness  is  the  earliest  and  most  charactenstic  symp- 
tom. There  is  soon  loss  of  visual  field,  the  central  area 
remaining  longest.  Ophlli.  :  We  find  a  yellowish- red, 
"  waxy  "  atrophy  of  the  disc,  narrowed  retinal  vessels, 
and  n\uch  pigment  in  the  retina,  black  masses,  shaped 
somewhat  like  bone-corpuscles,  lying  superficial  to  the 
retinal  vessels.  Galvanism  is  the  only  form  of  treat- 
ment of  any  avail ;  it  sometimes  causes  imjirovement 
both  in  field  and  in  central  acuity.* 

Tlironihosis  may  occur  in  the  central  artery  or 
vein,  but  neither  form  merits  separate  description 
here.  We  may  get  cinbolisiii  in  tlie  central  artery 
or  in  one  of  its  branches.  It  is  rarely  bilateral,  and 
is  more  common  on  the  left  side ;  the  usual  cause  is 
cardiac  disease.  In  a  case  of  complete  plugging,  the 
leading  symptom  is  sudden  blindness  of  one  eye. 
Ophth. :  The  disc  is  pale,  Avith  slightly  blurred 
edges.  There  is  a  difluse  haze  of  retina,  best  marked 
in  the  regif)n  of  the  macula  ;  corresponding  to  the 
fovea  centralis  is  a  briglit  red  spot.  The  arteries 
near  the  disc  are  often  reduced  to  mere  white  threads. 
The  only  Irealment  that  lias  proved  sometiines  bene- 
ficial is  miissnge  of  the  eye-ball,  probably  best  performed 
by  alternate  prolonged,  moderatfdy  lirm,  ]>re.ssurc  over 
the  globe  ;ind  sudflen  removal  of  this  pressure. 

In  rrtinni  «iol:a4-lanM>iit  the  retina  i)ropcr  is 
*  For  it.s  inaiuicr  of  einiiluyiiuuit  ncc  iiagc  5'J5. 
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separated  from  its  pigment  epithelium,  and  a  serous 
fluid  usually  occupies  the  interval.  The  fluid  may 
be  efi'used  primarily  as  a  haemorrhage,  or  as  a  serous 
exudation  in  connection  with  inflammation  or  tumour 
of  the  choroid.  The  common  reason  of  detachment, 
however,  is  some  alteration  in  the  vitreous,  either  a 
mere  diminution  of  its  support  to  the  retina,  or  cor- 
traction  of  connective  tissue  formations  within  io 
dragging  the  retina  away  from  its  normal  position. 
Hetinul  detachment  often  occurs  in  cases  of  jjrogres- 
sive  myopia.  On  illuminating  the  eye,  with  the 
mirror  held  at  twelve  to  eigliteen  inches'  distance  from 
it,  we  find  that  some  part  of  tlie  fundus  gives  a  blueish- 
grey  or  whitisli  retlex  instead  of  tbe  normal  red  seen 
elsewhere.  This  discoloured  detached  portion  is 
usually  folded  and  tremulous,  and  on  its  surface  the 
retinal  vessels  run  as  distinct,  slender,  dark,  tortuous 
lines.  In  a  i-ecent  shallow  detachment  we  find  no 
such  diflierence  in  colour,  but  its  vessels  have  the 
characters  just  mentioned.  We  sliould  always  note 
the  extent,  mobility,  depth,  and  degree  of  folding  of 
the  detachment ;  we  are  thus  in  a  position  to  decide 
as  to  the  probable  nature  of  the  displacing  agent. 

Symptoms. — There  is  frequently  a  history  of 
sudden  impairment  of  vision.  Generally  the  detach- 
ment gradually  extends  until  there  is  finally  comjjlete, 
or  almost  com[)lete,  blindness. 

Tre.atnient. — Rest  in  the  recumbent  jDOsition  in 
a  dimly  lighted  I'oom,  with  a  pressure  bandage  over 
the  eye,  is  advisable  in  recent  cases.  Puncture  of  the 
sclerotic  at  the  site  of  the  displacement,  so  as  to  per- 
mit the  subretinal  fluid  to  escape,  is  recommended, 
and  tliis  certainly  sometimes  im})roves  vision  con- 
siderably for  a  time. 

Olioina  of  the  retina  is  essentially  a  disease 
of  early  life.  It  commences  insidiously,  witliout 
inflammation,  grows  rapidly,  and  if  left  to  itself  soon 
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leads  to  the  death  of  the  child,  spreading  both  cen- 
trally and  peripherally. 

Diagnosis. — The  attention  of  the  parents  is  gener- 
ally first  aroused  by  seeing  a  wliitisli  reilex  fi'oin  beliind 
the  pupil.  By  tliis  time  tliere  are  oft(in  signs  of  second- 
ary glaucoma,  ami  the  eye  is  sometimes  tender.  By 
focal  illumination  we  see  a  yellowish- white,  rounded 
or  lobu'iated,  solid-looking  mass  in  the  vitreous,  with 
blood-vessels  and  often  small  hremorrliages  on  its 
surface.  The  vessels  are  distinguished  from  those 
found  on  a  detached  retina  by  their  irregular  dis- 
tribution, different  mode  of  bi'anching,  greater  breadth, 
and  somewhat  brighter  colour. 

The  treatment  is  early  removal  of  the  affected 
globe,  witli  as  much  nerve  as  we  can  conveniently 
get.  If  the  other  orbital  contents  are  affected,  while 
the  nerve  at  the  point  of  section  appears  healthy,  it 
is  advisable  to  thoroughly  clean  out  the  orbit  and 
then  destroy  the  surface  with  chloride  of  zinc  paste. 
When  the  tumour  has  attained  a  large  size  it  is  often 
prudent  to  leave  it  alone,  simply  giving  opiates,  if 
necessary,  to  relieve  pain  and  induce  sleep. 

C'oiigfeiiitiil  abnormality. —  Opaque  nerve 
fibres  usually  occur  as  a  brilliantly  white  patch, 
narrower  at  the  end  next  the  pa[)illa,  with  which  it 
is  nearly  always  continuous.  Its  broader  peripheral 
end  has  a  teased  out,  brash-like  ap])eai'ance  from  sepa- 
ration of  the  fibrcis.  The  affected  fibres  are  generally 
above  or  below  the  disc,  concealing  the  large  blood- 
vessels more  or  less.  We  get  a  blind  spot  correspond- 
ing to  the  extent  of  the  opaque  area. 

DiSKAsr.s  OK  Till':  CIiroiioiD. 

C;iioroi<litis.— From  the  absence  of  subjective 
symptoms  of  inflammation,  its  occui-rence  is  usually 
diagnosed  from  vitreous  cliangcis,  or  from  subsequent 
choroidal  atrophy  seen  ophthahnoscopically  as  white, 
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yellow,  or  black  spots  or  patches.  These  latter  vary 
in  size  from  mere  tine  points  to  areas  much  larger  than 
the  disc,  and  their  form  is  round  or  irregular.  They 
may  occur  only  at  the  macula,  at  the  equator,  or  over 
the  entire  fundus.  One  of  the  best  marked  clinical 
varieties  is  choroiditis  disseminata,  in  which  the 
atrophic  spots  are  generally  round,  white,  and  boi- 
dered  by  a  ring  of  black  pigment ;  they  occur 
scattered  over  the  fundus,  but  principally  towards  the 
periphery.  This  variety  is  usually  symmetrical,  and 
in  association  with  syphilis. 

Causes. — Syphilis,  myopia,  senile  degeneration. 
When  seen  in  an  early  stage  or  while  the  sight  is  still 
failing,  the  treatment  should  consist  in  rest,  and 
antisyphilitic  remedies  when  indicated. 

Purulent  choroiditis  leads  to  secondary  iixfil- 
tration  of  the  vitreous,  recognised  by  a  yellow  reflex. 
It  is  often  an  early  stage  of  panophthalmitis,  and 
always  leads  to  wasting  of  the  globe. 

Caiises. — Injury,  septic  emboli  (as  in  puerperal 
fever  and  pyajmia).  A  less  acute  form  is  met  with  in 
epidemic  cerebro  spinal  meningitis,  tuberculosis,  etc., 
leading  to  a  whitish  reflex  from  the  vitreous  and  i:iartial 
jilithisis  bulbi  (pseudo-glioma). 

Treatment. — In  traumatic  panoiilithalmitis,  early 
excision. 

Posterior  stapliyloisna.— A  certain  amount  of 
it  is  often  merely  a  stationary  congenital  jieculiarity, 
usually  found  with  myopia,  and  exceptionally  with 
emmetropia  and  hypermetropia.  It  generally  xiccui's 
as  a  whitish  crescent  at  the  outer  edge  of  the  disc, 
witli  sharp,  even  boundaries  and  a  dark  border. 
Another  form  is  progressive,  and  associated  with  high 
degrees  of  myopia ;  here  the  boundaries  are  less 
marked  and  frequently  indented,  the  pigment  border 
is  interrupted,  and  there  are  often  other  distinct 
patches  of  choroidal  disease  in  its  vicinity. 
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Tubercle  of  the  olioroid  is  generally  found  in 
the  neighbourhood  of  the  macula  and  iDaj^illa,  and 
usually  in  both  eyes.  Ophtli. :  Yellowish  -  white, 
round,  somewhat  raised  spots,  varying  much  in  size. 

Cause. — Usually  miliary  tuberculosis  in  young 
subjects. 

RHptiire  of  lite  clsoi-oid,  from  a  direct  blow 
on  the  eye-ball,  generally  occurs  near  the  posterior  pole 
of  the  globe  in  the  form  of  a  crescent,  with  its  con- 
ca\'ity  towards  the  disc.  JDphth.  :  The  fissure  is 
white  or  yellowish  wliite ;  when  fresh,  hemorrhages 
are  often  found  at  or  near  it,  but  later  we  get  a  black 
pigmented  border. 

Colobouia  is  a  congenital  defect  at  the  lower 
part  of  the  choroid,  the  result  of  imperfect  closure  of 
the  fcetal  cleft.  It  is  generally  of  large  size,  often 
extending  from  the  disc  to  the  periphery.  OphtJi.  : 
We  find  an  uneven  surface  of  exposed  sclerotic  with 
tortuous  vessels  on  its  surface,  and  often  surrounded 
by  black  pigment.  Coloboma  of  the  iris  frequently 
accompanies  it. 

Tumours. — Mdanotic  sarcoma  is  much  the  most 
common  form  ;  it  generally  occurs  at  or  past  middle 
life,  and  especially  in  eyes  damaged  by  injury  or 
disease.  Usually  the  patient  is  Orst  seen  in  a  com- 
paratively late  stage,  with  the  retina  largely  detached, 
the  eye  glaucomatous,  and  the  lens  often  cataractous. 
A  positive  diagnosis  is  then  dilRcult,  and  we  must  rely 
chiefly  upon  the  hi.story.  Whenever  we  have  I'eason 
to  susj)ect  its  {)rcsence,  we  should  excise  at  once.  "  If 
the  nerve  at  the  point  of  section  be  afi'ectcd,  and  still 
jnore  if  the  tumour  have  j)crforated  the  outer  coats  of 
the  eye-ball,  all  the  contcmts  of  the  oi'bit  must  be 
removed,  and  chloride  of  zinc  paste  applied 
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Diseases  of  the  Vitreous. 

OpnritBOS  in  the  vitreous  are  generally  due  to 
inflammatory  aflections  of  this  structure,  occurring 
secondarily  to  disease  of  the  ciliary  bod}^  choroid, 
retina,  or  optic  nerve.  They  are  common  in  cases  of 
high  myopia.  They  may  also  be  the  result  of  ha?inor- 
rhages  (from  rupture  of  retinal  or  choroidal  vessels),  or 
of  degeneration,  especially  senile.  Occasionally  we 
get  cholesteriu  crystals  in  a  Huid  vitreous,  appearing 
as  a  .sparkling  golden  shower  on  movements  of  the  eye 
{syndiysis  sciutillans).  All  vitreous  opacities  are  best 
examined  with  a  plane  or  slightly  concave  mirror  held 
at  twelve  to  eighteen  inches  from  the  patient's  eye. 
On  his  turning  his  eye  smartly  upwards,  downwards, 
or  laterally  we  detect  the  ojaacities  against  the  red 
background  as  dark  webs  or  dots  which  are  still  in 
motion  after  the  eye  has  come  to  rest.  By  their 
rapidity  and  extent  of  movement  we  can  judge  of  the 
consistence  of  the  vitreous.  Sometimes  the  ojiaeities 
are  very  minute,  like  small  dust  jjarticles  diti'used 
throughout  the  vitreous,  e.g.  in  specific  choroiditis  ; 
these  are  well  seen  by  using  a  strong  convex  lens 
{  +  18D)  behind  our  mirror  held  close  to  the  patient's 
eye  so  as  to  focus  them  accurately. 

Symftoms.  — He  generally  complains  of  seeing 
bla.ck  specks  floating  about,  and  sometimes,  especially 
where  the  opacities  are  large  and  central  or  difl'use, 
vision  is  much  reduced. 

Treatment. — Heurteloup's  leech  to  the  temple, 
along  with  the  remedies  appropriate  to  the  exciting 
cause.  The  dust-like  opacities  associated  with  specilic 
disease  usually  disappear  under  a  mild  mercurial 
course. 

Sii|>|>iii-ativ<>  liyaliliis  occurs  from  injury  or 
from'a,  purulent  choroiditis.  We  get  a  yellowish  rellex 
from  the  purulent  deposit,  the  tension  is  reduced,  and 
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there  is  generally  ii'itis.  The  prognosis  is  unfavour- 
able, the  eye  being  usually  lost. 

Foreign  l»o«lies  in  Hie  vitreous. — If  the  eye 

have  suli'ered  irreparable  damage,  and  vision  be  much 
allected,  early  excision  is  best.  Wiiere  the  lens  and 
ciliary  region  have  escaped,  and  thei-e  is  no  evidence 
of  iritis  or  choroiditis,  we  may  try  to  remove  the 
foreign  body.  If  it  be  of  steel  or  iron,  the  electro- 
magnet is  exceedingly  useful  for  this  purpose.  If  it 
be  of  other  metal,  or  of  glass,  etc.,  it  will  be  found 
extremely  difhcult  to  effect  its  removal,  unless  placed 
well  forward  in  the  equatorial  region.  If  evident 
inflammation  of  any  part  of  the  uveal  tract  occur'  the 
eye  should  be  excised. 

Cysticei'ciis  is  sometimes  found  in  the  vitreous, 
but  it  is  very  rare  in  this  country.  Persistent 
hyaloid  artery  occasionally  is  met  with,  appearing 
as  an  opaque  coi'd  running  forward  from  a  branch  of 
the  central  artery  on  the  disc. 

Glaucoma. 

We  have  already  mentioned  the  occurrence  of 
■secondary  fjlaucoma  in  several  ocular  affections  ;  we 
have  now  to  consider  the  primary  form  of  the  disease. 

Symptoms  and  meclianisin.— Primary  glau- 
coma consists  mainly  in  an  increased  tension  of  the 
eye-ball  due  to  exce.ss  of  fluid  within  the  vitreous 
chamber,  and  is  most  apt  to  occur  when  the  sclerotic 
is  unyielding  and  thick,  as  in  old  hypermetropic  eye.s.* 

*  In  examining  tension  the  patient  stands  facing  us  with  head 
erect,  and  looks  ilown  towards  his  foet.  We  now  place  one  finger 
of  each  h.'rnd  on  the  ujipcrlid  of  the  eye  to  be  examined,  as  near  the 
upper  orbital  margin  as  possible,  and  press  the  globe  lightly  down- 
wards. Kach  finger  is  used  alternately  simply  to  steady  the 
globe,  and  to  estimate  tlie  resistance  offered  to  light  i)ressure  when 
steadied  by  the  other  finger.  The  tension  of  the  two  eyes  should 
always  )>e  comjiarod.  'J'ho  student  shoidd  thoroughly  acquaint 
himself  with  the  average  tension  of  the  iu)rin!d  eye,  so  tliat  he  may 
have  a  mental  standard  with  wlach  to  coniiiaro  alterations  in 
disease. 
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This  excess  of  fluid  is  partly  due  to  increased 
secretion  and  intra-ocular  vascular  congestion,  partly 
to  diminished  escape.  Continued  higli  tension  in  the 
vitreous  chamber  will  mechanically  affect  every  part 
of  its  enclosing  walls.  The  soft  ciliaiy  body  soon 
yields  to  it,  and  we  get  rapid  failure  of  accommoda- 
tion (shown  by  increase  of  jjresbyopia),  often  a  valu- 
able early  symptom  of  the  disease.  The  ciliary  nerves 
are  also  afi'ected  by  the  pressure,  and  this  result  as- 
s'sts  in  diminishing  the  accommodation,  besides  lead- 
ing to  dilatation  and  inactivity  of  the  pupil,  and  to 
corneal  anresthesia.  A  sudden  access  of  tension  inter- 
feres with  the  circulation  in  the  choroidal  vessels,  and 
we  consequently  get  congestion  of  the  perforating  and 
other  branches  of  the  anterior  ciliary  veins  outside  the 
globe.  The  lens  is  pushed  forward  by  the  pressure 
behind,  and  the  anterior  chamber  rendered  sliallow  in 
consequence.  The  peripheral  part  of  the  iris  is  also 
pressed  forward,  aiid  often  becomes  adherent  to  the 
inner  surface  of  the  cornea.  The  optic  nerve  and 
lamina  cribrosa,  being  of  less  resisting  power  than  the 
sclerotic,  ultimately  yield,  leading  to  cupping  and^ 
atrophy  of  the  disc.  The  intra-ocular  tension  being  as 
great  as,  or  even  greater  than,  that  in  the  centi-al 
retinal  artery  except  during  s^'stole,  we  get  arterial 
pulsation  evoked  by  gentle  finger  pi'essure  on  the 
globe,  or  occurring  spontaneously.  From  the  impeded 
blood  supply,  aird  the  jwessure  on  nerve  fibres,  there  is 
loss  of  function,  the  nasal  held  being  first  aflected. 
Other  symptoms  of  glaucoma  are  steaminess  of  the 
cornea  and  pain,  and  the  patient  often  sees  coloured 
halos  round  a  flame.  The  pain  varies  greatly  in 
different  cases,  being  sometimes  alisent,  and  sometimes 
very  severe,  referred  to  the  eye,  occi^'ut,  and  back  pai'- 
ticularlv,  and  often  then  associated  with  sickness 
and  vomiting. 

Course. — Glaucoma   is  distinctly  a  progressive 
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disease,  leading  to  blindness,  but  the  rate  of  its  progress 
and  the  severity  of  its  symptoms  are  liable  to  much 
variation  in  different  cases,  and  often  in  the  same  case 
at  different  times.  In  consequence  of  this  variability, 
different  forms  of  the  affection  are  described  as  acute, 
subacute,  and  chronic.  In  tlie  acide  form  the  symp- 
toms appear  suddenly,  and  are  very  severe,  the  con- 
gestion and  pain  being  especially  marked,  and  the 
tension  very  high.  Vision  fails  rapidly,  and  is 
generally  abolished  in  a  week  or  so  if  the  acute  symp- 
toms continue,  and  sometimes  even  in  a  few  hours 
(ff.  fulminans).  In  chronic  or  simple  glaucoma  there 
is  no  congestion  and  seldom  pain  ;  the  tension  is  never 
very  high,  and  all  the  other  symptoms  are  propor- 
tionately modified  and  the  progress  gradual,  lasting  for 
months  or  years  before  causing  total  blindness.  The 
subacute  form  is  iirtermediate  in  severity,  and  is  the 
most  common  in  occurrence,  frequently,  indeed,  ap- 
pearing intermittently  in  an  otherwise  chi'onic  case. 
There  are  considerable  congestion  and  pain,  and  the 
vision  fails  rapidly  ;  such  an  attack,  if  continuous, 
leads  to  complete  blindness  in  a  few  weeks.  Glaucoma 
usually  attacks  both  eyes,  though  not  necessarily  in 
the  same  form,  and  often  with  a  long  interval.  The 
second  eye  is  especially  liable  to  an  attack  immediately 
after  an  operation  {e.g.  ii'idectomy  or  excision)  on  the 
one  first  affected. 

Onncral  causes.— It  seldom  occurs  before  forty- 
five  years  of  age,  and  is  most  common  in  women  and 
in  hypermetropic  eyes.  Grief,  anxiety,  overwork,  or 
the  local  use  of  atropine,  are  apt  to  bring  on  an  acute 
attack  in  those  otherwise  predisiiosed.  Its  subjects 
are  often  gouty.  Tlio  diUerent  theories  as  to  the  patho- 
logical origin  of  glaucoma  cannot  be  discussed  liere.  The 
fundamental  aim  of  all  such  theories  is  ciLluir  to  exi)lain 
a  liypersecretiou  of  the  intra-ocuiar  (luids,  or  to  account 
for  their  abnormal  retention  within  the  globe. 
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Trcatnient. — Iridectomy  gives  much  the  most 
satisfactoiy  results,  and  often  aH'onJs  permanent  relief. 
The  i]icision  should  be  made  well  behind  the  apparent 
corneal  margin,  and  the  excised  piece  of  ii'is  removed 
well  \\\)  to  its  ciliary  attachment.  This  operation  is 
particularly  indicated  in  all  acute  and  subacute  cases, 
and  should  be  performed  at  the  earliest  possible  op- 
jjortunity.  When  a  painful  glaucomatous  eye  is  per- 
manently blind,  iridectomy  may  be  done  for  relief  of 
j)ain,  but  enucleation  is  usually  preferable  in  such 
cases.  In  true  chronic  glaucoma  treatuient  is  often 
of  no  avail,  but  even  here  iridectomy  is  always  worth 
trying,  as  it  is  moi-e  likely  than  anything  else  to  give 
relief.  Some  surgeons  prefer  sclerotomy  in  this  form 
of  the  disease,  the  operation  consisting  practically  in  a 
large  incision  through  the  anterior  part  of  the  scle- 
rotic, without  iridectomy.  Eserine  is  often  service- 
able by  keeping  the  tension  temporarily  diminished  in 
the  more  acute  cases,  when  for  some  reason  iridectomy 
must  be  deferred.  It  may  also  be  used  in  chronic 
forms  as  a  preliminary  to,  or  instead  of,  operation.* 
Eserine  should  always  lie  employed  as  a  prophylactic 
agent  for  the  one  eye  when  the  other  requires  opci'a- 
tion  for  increased  tension  ;  in  such  a  case  it  is  suffi- 
cient to  use  it  just  before,  and  for  two  or  three  days 
subsequent  to  the  operation.  In  all  cases  of  glaucoma 
i-est  must  be  insisted  upon,  errors  in  diet  avoided,  and 
causes  of  mental  excitement,  as  far  as  possible,  re- 
moved. Atrojjine  and  similar  mydriatics  must  never 
be  used  where  a  predisposition  to  glaucoma  exists,  still 
less  when  the  disease  is  actually  present. 

*  In  glaucoma  I  have  found  a  solution  containing  eserine  and 
cocaine  .serviceable,  the  latter  (by  its  stirnidant  action  on  the  sym- 
pathetic nerves)  presumably  preventing  tbe  internal  vascular  con- 
gestion usually  caused  by  eserine.  Such  dilatation  of  pupil  as 
cocaine  would  naturally  cause,  is  readily  overcome  by  very  weak 
eserine.  li  (!o(viin.  hydrochlor.  gr.  v  ;  eser.  sulphat.  gr.  j  j  aq. 
destill.  jj.     One  drop  four  to  six  times  daily. 
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Errors  of  Refraction  and  Accomiiodation. 

The  eye  sees  by  virtue  of  the  rays  of  light  whicli 
have  passed  through  its  pupil  and  reached  its  retina. 
For  the  formation  of  defined  images,  it  is  necessary 
that  the  rays  coming  from  an  object  be  accurately 
focussed  on  the  outer  segments  of  the  rod  and  cone 
layer  ;  the  normal  or  emmetropic  eye,  with  relaxed 
accommodation,  is  such  that  parallel  rays  are  so  fo- 
cussed. In  myopia  the  retina  is  placed  too  far  back, 
so  that  j)arallel  rays  come  to  a  focus  in  front  of  it,  and 
the  resulting  i-etinal  image  is  consequently  ill-defined. 
In  hypermetrojna,  on  the  contrary,  the  autero-posterior 
measurement  of  the  eye  is  too  short,  so  that  the  rays 
have  not  yet  come  to  their  focus  when  they  reach  the 
sentient  retina,  and  a  blurred  image  is  again  the  re- 
sult. 

The  rays  coming  from  every  point  of  an  object  are  divergent, 
but  when  such  object  is  situateil  at  several  feet  distance  from  the 
eye,  those  passing  through  the  pupil  may,  for  all  practical  pur- 
poses, be  considered  parallel.  It  is  usual  to  place  our  test  object 
at  six  metres  (or  twenty  feet)  in  testing  the  refraction  of  the  eye 
at  rest.  To  be  accurately  seen  by  the  average  eye,  an  object  must 
be  of  such  a  size  that  it  subtends  an  angle  of  five  minutes,  the  ajiex 
of  the  angle  being  situated  near  the  posterior  pole  of  the  lens, 
where  the  rays  coming  from  all  eccentric  points  of  the  object 
cross  the  principal  axis.  The  test  types  usually  employed  (Snel- 
len's) are  made  on  this  principle,  and  we  express  the  visual  acuity 
(V)  by  a  fraction,  the  numerator  corresponding  to  the  distance  (in 
metres  or  feet)  between  the  patient's  eye  and  the  test,  the  denomi- 
nator being  the  distance  at  which  the  ty\>e  ouglit  to  bo  distin- 
guished by  the  normal  eye.  Thus,  with  normal  vision,  V  =  J  (or 
'if,),  but  if  the  smallest  type  read  at  six  metres  is  that  which  ouglit 
to  be  distinguished  at  twelve  or  at  sixty  metres,  V  —  or  ; 
i.e.  =  A  or  i'(jtli  of  normal  vision.  lOacli  eye  must  always  be  testetl 
sejjarately. 

We  cannot  here  consider  the  subject  of  optics  further  than  to 
remind  the  st\ident  that  an  ordinary  convex  or  4-  lens  renders 
divergent  rays  loss  divergSit,  parallel,  or  convergent,  according  to 
the  amount  of  the  divergence  of  the  original  rays  and  the  strength 
of  the  lens.  Kays  already  parallel  it  brings  to  a  focus  at  a  dis- 
lance  varying  inversely  with  the  cm'vaturo  of  the  lens.  Ry  in- 
creasing the  curvature  of  a  lens,  therefore,  we  augmeut  its  elfect 
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on  divergent  rays,  and  render  its  focussing  distance  for  parallel 
rays  shorter.  An  ordinary  concave  or  —  lens  increases  the  diver- 
gence of  already  divergent  rays,  and  makes  parallel  rays  diverge  as 
if  coming  from  a  point  in  front  of  the  lens  ;  the  interval  between 
this  point  (or  virtual  focns)  and  the  lens  is  the  focal  distance  of 
the  lens  in  question.  A  lens,  wliose  focal  distance  is  one  metre,  is 
called  one  dioptre  (1  d),  and  is  the  unit  of  tlie  metric  system  now 
generally  adopted  ;  a  lens  of  two  dioptres  (2  d)  is,  therefore,  twice 
the  strength,  or  one-half  the  focal  distance. 

Einiiictropia  [E)  and  presbyopia  (Pr). — Were 
it  not  for  the  power  of  accommodation,  the  normal 
eye  would  be  incapable  of  seeing  near  objects  dis- 
tinctly, as  the  rays  would  be  too  divergent.  By  the 
action  of  the  ciliary  muscle,  however,  the  curvature  of 
the  crystalline  lens  can  be  increased,  so  that  I'ays  of 
very  considerable  divergence  can  be  brought  to  a 
focus  on  the  retina.  This  temporary  increase  in  cur- 
vature (or  accommodation)  is  dependent  on  the  elas- 
ticity of  the  lens  suljstance,  and  diminishes  with  age. 
Whenever  it  has  failed  so  much  that  objects  must  be 
placed  at  nine  inches  or  more  from  the  eye  so  as  to  be 
clearly  seen,  the  condition  of  presbyopia  is  said  to 
exist,  and  the  increased  curvature  required  must  be 
artificially  supplied  by  suitable  convex  glasses.  Pres- 
byopic glasses  of  Id  are  necessary  in  the  emmetropic 
eye  at  about  45  years  of  age,  and  they  require  to 
be  increased  by  about  1  d  for  each  five  years  of  life 
up  to  the  age  of  60,  and  afterwards  by  0'5d  for  each 
subsequent  five  years. 

tlypei-inctropia. — Although  all  objects  must  ap- 
pear indistinct  to  thehypermetrope  with  relaxed  accom- 
modation, he  is  able  to  see  distinctly  by  an  eflbrt  of 
his  ciliary  muscle  provided  he  be  still  young  and  the 
iiypermetropia  not  very  large  in  amount.  Some  sucli 
effort  is  necessary  even  for  distant  objects,  but  a 
greater  is  required  for  all  near  fision.  In  as  far  as 
convergence  and  accommodation  are  naturally  consen- 
taneous acts,  such  a  liypermetrope  is  ajit  to  develop  a 
convergent  concomitant  squint,  and  a  continuance  of 
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the  accommodative  effort  leads  to  fatigue,  supra- 
orbital headache,  and  occasional  blurring  of  images 
fi'om  failure  to  maintain  the  accommodation  neces- 
sary. The  glass  suitable  for  such  an  eye  is  a 
convex  one,  of  such  a  strength  that  parallel  rays 
■will,  by  its  aid,  be  focussed  on  the  retina  without  the 
use  of  accommodation.  To  overcome  all  action  of  the 
ciliaiy  muscle  in  young  people  it  is  necessary  to  use 
atropine,  but  the  full  correction  found  under  its  use 
should  not  be  ordered,  a  glass  of  1  d  less  than  this 
being  most  suitable.  The  hypermetrope  should  wear 
his  glasses  constantly. 

Myopia.— For  distinct  vision  the  object  must  be 
comparatively  near  the  eye,  so  tliat  the  rays  coining 
from  it  and  passing  thi'ough  the  pupil  have  s\ich  a 
divergence  that  they  will  be  focussed  on  the  retina. 
Distant  objects  can  only  be  rendered  distinct  by  the 
aid  of  a  concave  lens,  and  the  weakest  that  will  give 
this  result  must  be  the  one  ordered.  Should  there 
be  insufficiency  of  the  internal  recti,  prisms  with  their 
bases  inwards  are  often  veiy  serviceable  for  near  work. 

Astigmatism.  —  In  reyular  astigmatism  one 
meridian  of  the  eye  is  of  less  refractive  power  than 
any  other,  and  at  right  angles  to  this  is  the  meridian 
of  greatest  refraction.  If  one  meridian  be  enmietropic 
while  the  opposite  is  myopic  or  hypermetropic,  we  have 
respectively  simple  myopic  or  simple  hypermetropic 
astigmatism.  If  both  such  meridians  be  unequally 
myopic  the  condition  is  called  compound  myopic 
astigmatism  ;  if  botli  be  unequally  hypermetropic  we 
have  compound  hypermetropic  astigmatism.  Again, 
if  one  meridian  be  hypermetropic,  while  tliat  at  right 
angles  to  it  is  myopic,  the  case  is  one  of  mixed  astig- 
matism. The  consequence  of  astigmatism  is  tliat  no 
object  is  .seen  with  perfect  distinctness,  but  any 
straight  line  will  be  comparatively  wtsll  defined  if  at  a 
suitable  distance  from  the  f  iie.    The  correctin-'  -dass 

Oft 


Manual  of  Surgery. 


required  is  a  cylindrical  one  ( +  or  — ),  with  a 
spherical  in  addition  where  the  astigmatism  is  coui- 
poiind  or  mixed. 

Affections  of  Ocular  Muscles. 

Convergent  strabismus  of  a  concomitant 
nature  has  already  been  mentioned  when  considering 
hypernietropia.  It  usually  first  appears  in  eorly  child- 
hood, and  may  only  be  i)eriodic,  or  woi'se  during  sti'ong 
accommodative  efforts,  but  sometimes  it  is  constant  in 
presence  and  in  degree.  If  both  eyes  see  equally  well, 
it  is  often  alternating,  affecting  sometimes  one,  some- 
times the  other  eye.  In  the  constant  form,  diplopia 
is  generally  avoided  by  a  mental  suppression  of  the 
image  from  the  squinting  eye,  which  latter  conse- 
quently becomes  defective.  Occasionally  the  squint 
disai^pears  spontaneously  after  some  years. 

Treatment. — The  glasses  i-equired  for  the  hyper- 
metropia  are  usually  sufficient  to  prevent  a  concomi- 
tant squint  if  given  sufficiently  early.  When  the 
squint  persists,  however,  after  using  glasses  for  some 
time,  one  internal  rectus  should  be  divided,  and  if 
this  be  insufficient  the  other  eye  may  also  be  operated 
on  some  weeks  later. 

Divergent  strabismus  not  infrequently  occurs 
ill  myopia  from  insufficiency  of  the  internal  recti ; 
here,  again,  diplopia  seldom  exists  when  the  squint  is 
constant.  The  treatment  consists  in  giving  the  requi- 
site glasses  and  dividing  one  or  both  external  recti. 
Divergent  strabismus  also  often  affects  an  eye  whose 
vision  is  defective,  as  from  corneal  opacities. 

Ocular  paralysis.  —  Pai-alysis  of  the  nerves 
supplying  the  extra-ocular  muscles  leads  to  strabismus, 
and  to  diplopia,  which  latter  is  always  more  trouble- 
some when  the  sti'abismus  is  slight,  i.e.  when  the 
double  images  appear  close  together.  The  false  image 
is  always  displaced  in  the  direction  in  which  the 
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affected  muscle  would  act  were  it  not  paralysed.  The 
strabismus  is  due  to  the  unopposed  action  of  the  sound 
muscles.  Such  a  paralysis  is  usually  uni-ocular.  The 
whole  of  the  third  nerve  is  seldom  equally  affected, 
one  or  more  branches  generally  suffering  more  than 
the  others.  Very  rarely  we  get  all  the  extra-ocular 
muscles  paralysed  {ophthalmoplegia  externa)  in  both 
eyes. 

I'arahjsis  of  the  intra-ocular  muscles. — The  iris 
(sphincter  and  dilator)  and  the  ciliary  muscle  may  be 
affected  separately  or  together.  In  third  nerve  par- 
alysis the  sphincter  iridis  and  ciliary  muscle  are  usually 
both  affected.  Paralysis  of  all  three  intra-ocular 
muscles  (ophthalmoplegia  interna)is  occasionally  found. 

Causes. — Syphilis  is  a  frequent  source  of  these 
affections,  either  by  a  periostitis  (at  the  base  of  the 
skull  or  at  the  sphenoidal  fissure)  or  by  gummata 
somewhci'e  iu  the  course  of  the  nerves  or  at  cerebral 
centimes.  Other  causes  are  meningitis,  orbital  or  intra- 
cranial tumours  and  fractui'e  of  the  skull.  Some 
cases  are  said  to  be  rheumatic  in  origin.  Paralysis  of 
the  ciliary  muscles  (cycloplegia)  is  not  uncommon  after 
diphtheria.  In  an  early  .stage  of  tabes  dorsalis,  tem- 
porary localised  extra-ocular  paralyses  are  sometimes 
observed,  and  in  a  later  stage  of  this  affection  v.-e  get 
a  form  of  iridoplegia  in  which  tlie  pupils  do  not  re- 
act to  light, but  still  contract  on  convergence  of  the  eyes. 

Treaiment. — Wliere  syphilis  is  a  possible  cause 
we  should  give  a  course  of  mercury  and  iodide  of 
potassium.  Galvanism  luiiy  also  be  employed.  In- 
stillation of  a  weak  solution  of  cserine  (-i  or  1  gr.  to 
the  ounce)  is  useful  in  post-diphtheritic  cycloplegia.  In 
some  incurable  cases  the  diplojiia  may  be  prevented  by 
the  u.se  of  prismatic  glasses,  and  the  pupil  may  be 
restored  to  its  normal  size  and  the  ciliary  muscle 
.stimulated  by  a  solution  of  eserine  of  an  appropriate 
strength  according  to  the  effect  desired. 
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Wystag-nsiis,  or  involuntary  oscillation  of  the 
oye-ball,  may  be  vertical,  horizontal,  or  rotatory.  It  is 
generally  due  to  congenital  or  early  infantile  defect  of 
vision,  and  usually  affects  both  eyes.  It  is  also  occa- 
sionnlly  found  in  coal  miners,  probably  from  the  com- 
l)ined  influence  of  insuflficient  light  and  of  a  constantly 
strained  unnatural  jjosition  of  the  eyes  when  at  work. 
This  latter  form  may  be  cured  by  change  of  employment, 
but  ordinary  nystagmus  does  not  yield  to  treatment. 

Diseases  of  the  Orbit. 

Periostitis  usully  affects  the  orbital  margin,  and 
is  most  common  in  sti-umous  children ;  sometimes  it 
is  due  to  injury  or  syphilis. 

SijDiptoms.  —  Dull  pain,  circumscribed  swelling 
with  I'edness,  and  much  tenderness  to  finger  pressure. 
At  first  the  swelling  is  hard,  but  it  usually  softens 
later  on  the  formation  of  pus,  and  on  pinicture  bai'e 
bone  may  be  detected  by  the  probe.  If  the  disease 
be  deep  in  the  orbit,  the  general  symptoms  are  more 
severe,  and  the  eye-ball  is  pushed  forward  or  displaced 
laterally. 

Course. — As  a  rule  such  cases  do  well,  but  some- 
times deeply  seated  periostitis  or  caries  may  cause 
optic  atrophy,  or  even  endanger  life  by  the  inflamma- 
tion sjareading  to  the  meninges  or  causing  venous 
thrombosis. 

Treatment. — Poulticing  or  hot  fomentations.  Early 
evacuation  of  pus.  Constitutional  treatment  as  indicated. 

Orbital  cellulitis. — Symptoms. — Proptosis  and 
impaired  movements  of  globe,  conjunctival  chemosis, 
redness  and  swelling  of  lids  ;  severe  localised  pain  nnd 
general  fever.  On  pus  forming,  we  And  a  circum- 
soriljed,  fluctuating,  conjunctival  bulging.  Sometimes 
wo  get  o[)tic  neuritis,  or  even  purulent  choroiditis,  and 
still  more  rarely  we  may  have  pyfemia  or  purulent 
meningitis. 
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Causes.  —  Wounds,  spreading  of  inflammation 
from  a  neighbouring  cutaneous  erysipelas  or  from 
caries.  Sometimes  it  is  metastatic,  as  in  splenic  fe-\  er, 
glanders,  or  pypeniia. 

Treatment.- — As  of  last  affection. 

TiiBiiours  in  this  situation  usually  cause  pi'op- 
tosis  and  impairment  of  ocular  movements,  and  often 
lead  to  pajnllitis  or  optic  atrophy.  Both  orbits  are 
rarely  affected.  The  primary  tumours  are  cystic 
(dermoid,  cysticercus),  sarcomatous,  bony  (ivory  exos- 
tosis), and  vascular.  In  the  vascular  variety  we 
usually  get  a  bruit  heard  over  the  orbit  and  adjacent 
part  of  the  skull,  and  often  visible  pulsation.  The 
secondary  tumours  arise  in  the  globe  itself  or  in  the 
neighbouring  parts.  Many  of  the  vascular  tumours 
liere  are  intracranial  in  origin,  the  most  common  being 
arterio-venous  aneurism  from  rupture  of  the  internal 
carotid  into  the  cavernous  sinus,  generally  caused  by 
fracture  of  the  base  of  tlie  skull.  • 

Treatment.  —  Cysts  may  be  evacuated  by  free 
incision  (after  needle  puncture  so  as  to  eliminate  the 
remote  possibility  of  its  being  an  encephalocele). 
Exostoses,  when  not  attached  to  the  thin  upper  wall, 
and  wlien  their  base  is  narrow,  may  be  removed. 
IMalignant  tumours  should  be  removed  early  along 
with  the  eye-ball  and  all  the  orbital  contents,  and 
cliloride  of  zinc  paste  then  applied.  In  many  vascular 
tumours  ligature  of  the  common  carotid  is  advisable  ; 
digital  compression  may  be  tried  as  a  preliminary. 


»r--;.n-nHlRl!RC!CAL  SOCIETY 


INDEX  TO  VOLUME  II. 


Abscess,  nifio,  43fi,  43S 

 ,  Lumbar,  436,  438 

 of  boue,  101,  104,  107,  112 

 ,  Psoas,  43G 

Acetibiilum,  Tracture  tlirough, 
61 

Acroraiou,  Fracture  of,  38 
Amputation  in  joiut  disease,  269, 
295 

Aueiu-ism  of  boue,  144 
Angina  Ludovici,  477 
Anile,  Dislocation  of,  201 

 joiut,  Strumous  disease  of, 

302 

Ankylo-bleiibnrou,  543 
Arthritis,  235 

■  ,  Acute,  of  infants,  238,  239 

Astigmati-m,  611 
Astragalus,  Dislocation  of,  205 

 ,  Fracture  of,  93 

Atrophy  of  hone,  13 136 
Auditory  meatus,  Att'ections  of, 
527 

 .  Foreign  bodies  in,  527 

Aural  catarrh,  531 

 polypi,  536 

Aiiriclo,  Diseases  of,  536 

Back,  Injuries  of.  417 

 ,  Sprains  of,  449 

Bed-sores  in  spiual  injui-ies,  465 
Bladder  in  spinal  injuries,  UH 
Blepharitis,  540 
Blepharosijasm,  514 
Bone,  Abscess  of,  101,  104,  107, 
112 

 ,  Atrophy  of,  130,  136 

■  ,  Contusions  of,  27 

 ,  Cysts  of,  14S 

 ,  Diseases  of,  93 

 ,  Exfoliation  of,  124 

 ,  Fibrous  tumoiira  of,  1 18 

 ,  Hypertropliy  of,  128,  137 

— — ,  InUaiumatiou  of,  93 
 ,  Pulsutive  tumours  of,  143 


Bone,  Sarcoma  of,  140,  141 

 ,  Sclerosis  of,  101,  lOt,  110 

 ,  Scrofula  of,  131 

 ,  Syijhilis  of,  131,-136 

 ,  Tuliercle  of,  131 

 ,  Tumours  of,  I'iO 

 ,  Wounds  of,  26 

Bow  legs,  361 

Bowel  in  spinal  injuries,  463 
Brain,  Compression  of,  401,  400, 
410,  412 

 ,  Concussion  of,  401,  402,  410 

 ,  Contusion  of,  407 

 ,  Inflammation  of,  406,  416 

 ,  IiTitation  of,  404 

 ,  Laceration  of,  401,  409 

 ,  Topography  of,  423 

Bronchocele,  491 
Bryant's  triangle,  65 
BursoB,  Diseases  of,  319,  321 
Bm-sitis,  319 

Callus,  18 
Caries,  101,  104 

 f  uiigosa,  107 

 neciotica,  107 

 of  nose,  515 

 of  skull.  372 

 sicca,  106 

Carijus,  Fracture  of,  59 
Cataract,  583 

 ,  Causes  of,  585 

 ,  Treatment  o  ,  > 

 ,  Varieties  of,  5S3 

Cephalhrematomata,  3.'7 
Cerebral  tumoiu's,  llemoval  of. 
378 

Chalazion,  54<3 

Choroid,  Diseases  of,  601 

Choroiditis,  601 

Ciliary  resrion.  Diseases  of,  579 

Clavicle,  Dislocation  of,  167,  171 

 ,  Fracture  of,  32 

 ,  Separation  of  epiphysis  of, 

35 
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Cline'g  splint,  88  „ 
Club  foot,  338  ■  - 

 baud,  338  "   '  ' 

Coccyx,  Fi-acture  of,  02 
Colles'  fractui-e,  63 
Coloboma,  545,  578.  G03 
Compression  of  brain,  401,  409, 
410,  412 

Concussion  of  brain,  401,  402,  410 

 of  spinal  cord,  470 

Conjunctiva,  Diseases  of,  549 
Conjunctivitis,  549 
Contusions  of  joints,  149 
Cornea,  Abscess  of,  569 

 ,  Conical,  571 

 ,  Diseases  of,  562 

 ,  Injuries  of,  572 

 ,  Ulcers  of,  565 

Coryza,  510 

Cranial  nerves,  Injuries  of,  418 

Cranio-tabes,  137 

Cranium,  Contusions  of,  391 

Croft's  splint,  10 

Croup,  503 

Cut-tbroat,  473 

Cyclitis,  679 

Cyphosia,  336,  445 

Cysts  of  bone,  148 

 of  neck,  480 

Deaf  mutism,  538 
Deafness,  533,  539 
Dermoid  cysts  of  scalp,  368 
Digits,  Deformities  of,  363 
Diphtheria,  503 
Dislocations,  158 

 ,  Causes  of,  159 

 ,  Complications  of,  160 

■— ,     Siiecial.     (See  incUvidual 
joints  and  bones.) 

 ,  Symptoms  of,  IGO 

 ,  Treatment  of,  161 

 unreduced,  163 

Distichiasis,  542 
Dupuytren'g  contraction,  318 

 fracture,  87,  202 

 splint,  90 

Dura  mater.  Fungus  of,  375 

Ear,  Diseases  of,  52'! 

Ectropion,  .544 

Elbow,  Dislocation  of,  180 

 joint,  Disease  of,  273 

Emmctropia,  010 
Enceplialitis,  416 
Enccphalocele,  370 
Enchondroma,  147 
Endostoitis,  114 
Entropion,  543 


Epicanthus,  545 
J}piphoi-a,  547 
-Epiphysitis,  117,  119,  238 
Eijistaxis,  507 
Eustachian  catheter,  533 
Excision  of  joints,  263,  293 
Exostosis,  145 
Eye,  Diseases  of,  540 

Fasciae,  Contraction  of,  31S 

 ,  Injuries  of,  317 

Fat  embolism,  15 
Femiu-,  Dislocation  of,  186 

 ,  Fracture  of,  03 

 ,  Separation  of  epiphyses  of, 

69,  71,  77 
Fibrous  tumours  of  bone,  1  IS 
Fibula,  Dislocation  of,  201 

 ,  Fractm'e  of,  8G 

Flat  foot,  352 

Follicular  ulcer  of  scalp,  367 
Foot,  Dislocation  of,  201 
Fractures,  1 

 ,  Causes  of,  3 

 ,  Complications  of,  13 

 ,  Compound,  1,  11 

 ,  Delayed  union  of,  22 

 ,  General  treatment  of,  7 

 ,  Greenstick,  1 

 ,  Intra-uterine,  5 

 ,  Non-union  of,  23 

 of  skuU,  3S8 

 ,  Repair  of,  18 

 ,  Special.      (See  individual 

bones.) 

 ,  Symi>toms  of,  5 

 ,  Union  of,  with  deformity, 

25 

 ,  Varieties  of,  1 

Fragilitas  ossium,  130 
Fungus  of  dura  mater,  375 

Gaufflion,  315 
Genu  valgum,  356 

 varum,  .361 

Glaucoma.  605 

 ,  Causes  of,  607 

 ,  Course  of,  606 

 ,  Symptoms  of,  605 

 ,  Treatment  of,  608 

Goitre,  491 

Gonorrhoeal  synovitis,  229 
Gout,  219 

Hallux  valgus,  361 

 varu.s,  361,  363 

Hammer  toes,  363 
Head,  Diseases  of,  .365 
 ,  Injuries  of.  380 
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Hereditary    syi)liilis,  Bone  dis- 
eases of,  136 
Hernia  cei-ebri,  419 
Hip,  Disease  of,  277 

 ,  Dislocatiou  of,  186 

Hodgen's  sjjlint,  76 
Hordeolum,  541 
Horus,  368 

Humerus,  Dislocation  of,  172 

 ,  FracUu-e  of,  41 

Hyolitis,  604 
Hydrenceplialocele,  370 
Hydrocele  of  neck,  4-Sl 
Hydroi'ephalus.  376 
Hydrops  articuli,  232 
Hypermetropia,  610 
Hypertrophy  of  bone,  128,  137 

.Internal  ear,  Diseases  of,  537 
Iris,  Diseases  of,  573 

 ,  Injm-ies  of,  577 

 ,  Tumours  of,  577 

Iritis,  573 

 ,  Results  of,  576 

■  ,  Varieties  of,  575 

Jaw,  Dislocatiou  of,  165 

 ,  Fractiire  of,  2b 

Joints,  Contusions  of,  149 

 ,  Diseases  of,  210 

 ,  Dislocation  of,  158 

 ,  ,  Causes  of,  159 

 ,  ,  Complications  of,  160 

 ,  ,  Sym|)toms  of,  160 

 ,  lujiu'ies  of,  149 

 ,  Sprains  of,  150 

 ,  Tumours  of,  260 

 ,  Wounds  of,  152 

Keratitis,  562 

 ,  Interstitial,  570 

 punctata,  569 

Knee,  Dislocations  of,  197 

 joint.  Disease  of,  297 

Knock  knee,  356 
Kyphosis,  336,  445 

Laceration  of  brain,  401,  409 
Lacrymal  abscess,  548 

 apparatus.  Affections  of,  547 

■  ,  Bone,  fracture  of,  27 

  gland.  Affections  of,  546 

Laryngitis,  502 

Larynx,  Affections  of,  495 

■  ,  Excision  of,  502 

 ,  Foreign  bodies  in,  496 

 ,  Fractures  of,  4!I5,  496 

 ,  Inflammation  of,  502 

 ,  Scalds  of,  495 


Laiynx,  Tumours  of,  500 

 ,  Wounds  of,  474 

Lateral  curvature  of  si)iue,  327 
Lens,  Diseases  of,  583 

 ,  Injuries  of,  58S 

Leontiasis  ossea,  129 
Lids,  Affections  of,  540 
Lipoma  nasi,  521 
Liston's  splint,  74 
Loose  bodies  in  joints,  250 
Lordosis,  336 

Macintyre's  splint,  75 
Malacosteon,  138 
Malar  bone,  Fraotiu-e  of,  28 
Marrow,  Inflammation  of,  114 
Mastoid  process.  Diseases  of,  536 
MeduUitis,  114 

Membraua  tymj^ani.  Affections  of, 
535 

Menifere's  disease,  537 
Meningitis,  416,  454 
Meningocele,  370 
Metacarpus,  Fracture  of,  59 
Metatarsus,  Dislocatiou  of,  209 

 ,  Fracttu-e  of,  92 

Mollifies  ossium,  138 
Morbus  coxiE,  279 
Mumps,  487 

Muscles,  Atrophy  of,  306 

 ,  Hyperfci-ophy  of,  306 

 ,  Inflammation  of.  305 

 ,  Ossification  of,  310 

 ,  Eupture  of,  304 

 ,  Tumours  of,  310 

 ,  Woimds  of,  304 

Myeloid  sarcoma,  141 
Myopia,  611 
Myxoedema,  491 

Nasal  bones.  Fracture  of,  27 

  catarrh,  510 

 cavities.  Tumours  of,  516 

 duct.  Strictures  of,  548 

■  polypi,  516 

Neck,  CeUulitis  of,  477 

 ,  Contusions  of,  472 

• — — ,  Diseases  of,  472 

 ,  Injuries  of,  472 

 ,  Tumours  of,  480,  485 

 ,  Wounds  of,  472 

Necrosis,  120 

 ,  Acute,  98,  115 

■  of  nasal  bones,  515 

 of  skull,  .373 

 ,  Phospboras,  128 

■  ,  Quiet,  127 

Nchiton's  lino,  65 

Nltvcs,  Cranial,  Injuries  of,  -118 
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Nodes,  96,  133, 134,  137 
Nose,  Affectiona  of  septum  of, 
521 

 ,  Deformities  of,  520 

 ,  Diseases  of,  507 

 ,  Foreign  bodies  in,  509 

■  ,  Wounds  of,  507 

Nystagmus,  61-i 

Ocular  muscles,  Affections  of,  612 

 ,  Piii-al3'sis  of,  612 

Olecranon,  Fracture  of,  57 
Ophthalmia,  Diphthei-itic,  556 

■  ,  Gonorrhoeal,  551 

 ,  Granular,  554 

 neonatorum,  553 

 ,  Purulent,  550 

 ,  Simple,  549 

Ophthalmoplegia.  613 
Optic  noiuitis,  589 

 nerve.  Atrophy  of,  592 

 ,  Diseases  of,  589 

 ,  Injuries  of,  595 

 ,  Tumours  of,  596 

Orbit,  Diseases  of,  614 

■  ,  Periostitis  of,  614 

 ,  Tumours  of,  615 

Orthopaedic  surgery,  321 
Os  calcis,  Fracture  of,  92 
Osteitis,  93,  100,  104 

 deformans,  129 

 of  skull,  391 

Osteo-aneurism,  143 

 malacia,  138 

 myelitis,  114, 115 

 porosis,  101,  104 

 sclerosis,  101,  101,  110 

Osteoma,  145 
Osteophytes,  96,  137 
Osteoplastic  osteitis,  101,  101,  110 
Osteotomy,  359 
OthsB'natoma,  530 
OtoiThagia,  528 
Otorrhoea,  535 
Oztena,  514 

Pachydermatocele,  368 
Palmar  fascia,  Contraction  of,  318 
Papillitis,  .587 
Paronychia  tendinosa,  314 
Parotid  gland.  Inflammation  of, 
487 

 ,Tamours  of,  488 

Parrot's  nodes,  137 
Patella,  Dislocation  of,  195 

 ,  Fracture  of,  78 

Pelvis,  Fracture  of,  60 
Pericninium,  Jnjnrips  of,  300 
Periosteal  abscess,  95 


Periosteal  nodes,  96,  133, 134 
Periostitis,  94—98 

 of  skull,  391 

Phalanges,  Fracture  of,  60,  92 
Phlyctenular  affections  of  eye,  560 
Phosphorus  necrosis,  128 
Pinguecula,  559 
Pneumatocele,  369 
Politzerisation,  532 
Pott's  disease  of  spine,  432,  445 

 fract\u-e,  86,  89,  202 

Presbyopia,  610 
Priapism,  464 

Pseudo  -  hypertrophic  paralysis, 
308 

Psoas  abscess,  436 
Pterygium,  559 
Ptosis,  545 

Pulpy  degeneration  of  joints,  249 

Quiet  necrosis,  127 

Radius  and  ulna.  Fracture  of,  5 

 ,  Dislocation  of,  180,  183 

 ,  Fracture  of,  52 

Railway  spine,  452,  471 
Rarefying  osteitis,  101,  104 
Refraction,  Errors  of,  609 
Repair  of  fractures,  18 
Retina,  Detachment  of,  599 

 ,  Diseases  of,  596 

 ,  Glioma  of,  600 

Retinitis,  598 

 pigmentosa,  599 

•  ■,  Varieties  of,  598 

Rhinitis,  510 
RhiuoUth,  510 

Sacro-coccygeal  joint.  Injuries  of, 
469 

 tumours,  431 

Sacrum,  Fracture  of,  62 
Salivary  glands.  Affections  of,  487 
Sarcoma  of  bono,  140,  141 
Sayre's  jacket,  4U 
Scalp,  Abscess  of,  .366 

 ,  ColUditis  of,  305,  388 

•  ,  Coutusious  of,  .381 

 •,  Erysipelas  of,  36.5 

 ,  Haimatoma  of,  366,  382 

 ,  Inflammation  of,  388 

 ,  Injuries  of,  380 

 ,  Tiimours  of,  360 

 ,  Wounds  of,  381 

ScMipulii,  Fracture  of,  .38 
Sclerosis,  101,  104,  110 
Sclerotic,  Diseases  of,  578 
Scoliosis,  327 
Scrofula  of  bono,  131 
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Scrofulous  diseases  of  joints,  242 

Sebaceous  cysts,  367 

Semilunar  cartilage,  Dislocation 

of,  200,  256 
Sequestrotomy,  126 
Sequestrum,  124 
Shoulder  joint,  Disease  of,  271 
Skull,  Diseases  of,  372, 

 ,  Fracture  of,  393 

 of  base  of,  398 

 of,  Varieties  of,  395 

 ,  Hyi'ertropliy  of,  376 

 ,  Injuries  of,  398 

 ,  Osteitis  of,  391 

 ,  Tumours  of,  373 

Spina  bifida,  427 

 ventosa,  109 

Splual  cord,  Concussion  of,  470 

 ,  Inflammation  of,  45 1 

 ,  Injuries  to,  460 

Spine,  Caries  of,  432,  445. 

 ,  Cm-vatures  of,  327,  335,  336 

 ,  Disease  of  cervical,  442 

 ,  Diseases  of,  427 

 ,  Dislocation  of,  457,  467,  469 

 ,  Fracture  of,  457,  467,  469 

 ,  Injuries  of,  447 

 ,  Pott's  disease  of,  432,  445 

 ,  Eailway,  452,  471 

•  ,  Sprains  of,  419 

Spondylitis  deformans,  445 
Sprain-fractures,  150 
Sprains,  150 

Staphyloma,  Posterior,  602 
Strabismus,  612 
Strumous  node,  133 
Stye,  541 

Subastragaloid  dislocation,  207 
Supracondyloid  fracture  of  hume- 
rus, 47 

Surgical  neck  of  liiunerus,  Frac- 

tiu-es  of,  42 
Sutures,  Separation  of,  400 
Symblepharon,  559 
Sympathetic  affections  of  eye,  5'^1 
Synovitis,  Acute,  210 

 ,  Chrouic,  211 

 ,  GonorrhoBal,  229 

 ,  Gouty,  219 

 in  specific  fevers,  229,  231 

 ,  Puerperal,  229 

 ,  Pyojmic,  227 


SjTiovitia,  Rheumatic,  215,  217 

 ,  Scrofulous,  242 

■  ,  Syphilitic,  224 

Syjihilis  of  joints,  224 

Syphilitic  disease  of  bone,  134, 136 

Talipes,  338 

 calcaneus,  351 

 cavHS,  355 

 equinus,  342 

 valgus,  352 

 varus,  345 

Tarsotomy,  341 
Tarsus,  Fracture  of,  92 
T.  eth  in  syphilis,  137 
Tendons,  Dislocation  of,  312 

 ,  Injuries  of,  311 

Teno-syuovitis,  313 
Tenotomy,  340 
Thumb,  Dislocation  of,  185 
Thyroid  body,  Aifections  of,  490 
Tibia  and  fibula.  Fracture  of,  85 

 Fracture  of,  85 

Tinnitus  aurium,  538 
Toe,  Deformities  of,  361 
Torticollis,  324 

Trachea,  Foreign  bodies  in,  496, 
498 

 ,  Wounds  of,  474 

Ti-acheotomy,  504 
Trachoma,  554 
Trephining,  421 
Trichiasis,  542 
Tubercle  in  bone,  131 
Tumours  of  bone,  140,  145 
 of  joints,  260 

Ulna,  Dislocation  of,  180,  182 
 ,  Fracture  of,  57 

Vision,  Errors  of,  609 
Vitreous,  Diseases  of,  604 

 ,  Foreign  bodies  in,  605 

 ,  Opacities  in,  604 

Whitlow,  314 
Wounds  of  joints,  152 
Wrist,  Disease  of,  275 
- — ,  Dislocation  of,  184 
Wry  neck,  324 

Xeroplithalmos,  558 
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It  is  hoped  that  the  Series  will  enable 
the  Practitioner  to  keep  abreast  with  the  rapid 
advances  at  present  being  made  in  medical 
knowledge,  and  that  it  will  supplement  for 
the  Student  the  comparatively  scanty  infor- 
mation on  special  subjects  contained  in  the 
general  text-books. 

The  Series  will  form  a  complete  Ency- 
clopsdia  of  Medical  and  Surgical  Science 
in  separate  volumes. 

The  Manuals  will  be  written  b\'  leading 
Hospital  Physicians  and  Surgeons,  whose 
work  on  each  special  subject  may  be  con- 
sidered to  be  authoritative. 

The  Manuals  will  be  printed  in  clear 
type  upon  good  paper.  They  will  be  of  a 
size  convenient  for  the  jDockct,  substantially 
bound  in  cloth  limp.  Each  volume  will  con- 
tain  about  544  pages,  and  will   be  freely 


Illustrated  by  Original  Chromo-Lithographs 
and  Woodcuts,  when  required,  and  will  be 
published  at  about  8s.  6d.  each. 

LIST  OF  MANUALS. 

1.  —Insanifij  (tiid  AJliol  Neiirosfs.  l!y  George 

H.  S.^VALiE,  i\I.D.,  Medical  Superintendent  and  Resident 
Physician  to  Betlilern  Royal  Hospital,  and  Lecturer  on  Mental 
Diseases  at  Guy's  Hospital.    8S.  6d. 

2.  — Intestinal     OI>striution.     By  FKEDiiRiCK 

Trkvks,  F.R.C.S.,  Surgeon  to,  and  Lecturer  on  Anatomy 
at,  the  London  Hospital.    8s.  6d. 

3.  — Diseases  of  the  Toiif/ite.    By  II.  T.  Butlin, 

F.R.C.S.,  Assistant  Surgeon  to  St,  Bartholomew's  Hospital.  With 
8  chromo  plates.  9s. 

4.  —Si(rf/ical  Diseases  of  Ch  ildren.  By  Edmund 

OwKN,  i^LB.,  F.R.C.S.,  Surgeon  to  the  Children's  Hospital, 
Great  Orniond  Street,  and  Surgeon  to  and  Lecturer  on  Anatomy 
at  St.  Mary's  Hospital.    With  4  chromo  plates.  9s. 

5.  — Sirph/ilis.    By  Jonathan  Hutchinson,  F.R.S., 

F.R.C.S.,  Consulting  Surgeon  to  the  London  Hospital  and  to  the 
Royal  London  Ophthalmic  Hospital.    With  8  chromo  plates,  9s. 

6.  — Fractures  and  Dislocations.  By  T.  Picker- 

ing Pick,  F. R.C  S.,  Surgeon  to  and  Lecturer  on  Surgery  at 
St.  George's  Hospital.    8s.  6d. 

7.  — Sarf/ical  Diseases  of  the  Kidney.  By 

Henry  Morris,  M.B.,  F.R.C.S.,  Surgeon  to  and  Lecturer  on 
Surgery  at  Middlese.'<  Hospital.    With  6  chromo  plates,  9s. 

8.  — The  raise.     By  W.   IT.  Broadbent,  M.D., 

F.R.C.P.,  Physician  to  and  Lecturer  on  Medicine  at  St.  Mary's 
Hospital. 

9.  — Diseases   of  the    Urethra.     By  Clemeni- 

Lucas,  B.S.,  i\Ll!.,  F.R.C.S.,  Senior  Assistant  Surgeon  to  Guy's 
Hospital. 

10.  — Diseases  of   Joints.    I'.y  Howard  Marsh, 

F.R.CS.,  Senior  Assistant  .Surgeon  to.  and  Lecturer  on  Anatomy 
at,  St.  Bartholomew's  Hospital,  and  Surgeon  to  the  Children's 
Hospital,  Great  Ormond  Street. 

1 1.  — Diseases  of  the  Breast.   By  Thomas  Bryant, 

F.R.C.S.,  .Surgeon  to,  and  Lecturer  on  Surgery  at,  Guy's 
Hospital. 

12.  — Diseases  of  the  TSecliun  and  Anns.  By 

Charles  B.  Bai.i.,  M.Ch.  (J)ublin),  F.R.CS. I.,  Surgeon  and 
Clinical  Teacher  at  Sir  P.  lJun's  Hospital. 

0//ier  VolitiiiL-s  will  follow  in  diif  course. 
Cnsscll  it  Coiii/aiiy,  Limited,  London  ;  and  all  Beokscllcrs. 


Second  Year  of  Issue.    Price  5s. 


The  Year-Book  of  Treatment. 

A  Critical  Review  for  Praditioiers  of  Medicine. 

'T^HE  object  of  this  book  is  to  present  to  tlie  Practitioner 
not  only  a  complete  account  of  all  the  more  important 
advances  made  in  the  Treatment  of  Disease,  but  to  furnish  also 
a  Review  of  the  same  by  a  competent  authority. 

Each  department  of  practice  is  fully  and  concisely  treated, 
and  such  allusions  to  recent  pathological  and  clinical  work 
as  bear  directly  upon  Treatment  enter  into  the  consideration  of 
each  subject. 

The  medical  literature  of  all  countries  is  placed  under 
contribution,  and  the  Work  deals  with  all  matters  relating  to 
Treatment  that  have  been  published  during  the  year  ending 
Sept.  30th.    A  fttll  reference  is  given  /o  every  article  noticed. 


"  This  book  is  the  combined  work  of  twenty- three  contributors, 
who  have  not  only  abstracted  the  best  contributions  to  the 
practice  of  medicine  and  surgery  during  the  twelve  months,  but 
have  criticised  them.  The  whole  is  compressed  into  300  octavo 
pages,  and  the  matter  may  be  said  to  lie  in  a  nutshell.  The 
work  appears  to  have  been  apportioned  to  the  individual  con- 
tributors with  excellent  judgment,  and  the  result  is  a  book  of 
extreme  value  to  all  who  in  these  busy  times  find  it  difficult  to 
keep  pace  with  the  ever-advancing  march  of  the  science  and  art 
of  medicine." — Lancet. 

"  This  handbook  contains,  within  the  space  of  three  hundred 
pages,  a  wonderfully  complete  summary — review  of  the  methods 
of  treatment,  new  and  resuscitated,  which  have  been  advocated 
during  the  year  with  which  it  deals." — British  Medical  Journal. 

"  IVe  can  strongly  recommend  the  book  to  all  practitioners, 
and  we  shall  not  be  exaggerating  if  we  say  that  this  book,  which 
we  are  pleased  to  see  has  already  reached  a  second  edition,  is 
one  of  that  class  which  it  is  an  economy  to  possess." — London 
Medical  Record. 

Cassclt  cl  i.'oiii/'uiir.  Liinitcit,  I.inl^atc  llil!,  Loinion 


Authoritative  Work  on  Health  by  Eminent  Physicians 
and  Surgeons. 

The  Book  of  Health. 

A  Systematic  Treatise  for  tlie  Professional  and  General  Reader 
upon  the  Science  and  the  Preservation  of  Health    .    2 Is, 
Half  morocco        ......  25s. 

CONTENTS. 


By  W.   S.  SAVORY,    F.R.S.  —  i 
Introductory. 

By  Sir  RISDON  BENNETT, 
M.D.,  F.R.S.  —  Food  and  its 
Use  in  Health. 

By  T.  L.^UDER  BRUNTON, 
M.D.,  F.R.S.— The  Infli  ence 
OF  Stimulants  .\nd  Narcotics 
ON  Health. 

BySiRj.CRICHTON-BROWNE, 
LL.D.,  M.D. — Education  and 
the  Nervous  System. 

By  JAMES  CANTLIE,  F.R.C.S. 
— The  iNFLUENCtt  OF  Exer- 
cise ON  Health. 

By  F  R  E  D  E  R  I  C  K  T  R  E  V  E  S, 
F.R.C.S.— The  Influence  of 
DsEss  ON  Health. 

By  J.  E.  POLLOCK,  M.D. —The 
Influence  of  our  Surround- 
ings ON  Health. 

By  J.  RU.SSELL  REYNOLDS, 
M.D.,  F.R.S. — The  Influence 
OF  Travelling  on  Health. 


By  SHIRLEY  MURPHY, 
M.R.C.S. — Health  at  Home. 

By  W.  B.  CHEADLE,  M.D.— 
He.-iltii     in     Infancy  and 

ClIILDHt)OD. 

By  CLEMENT  DUKES,  M.D.- 

Health  at  School. 
By  HENRY  POWER,  F.R.C.S. 

— The  Eve  and  Sight. 
By  G.  P.  FIELD,  M.R.C.S.-TiiF. 

Ear  and  Heari.ng. 
ByJ.S.BRISTOWE,  M.D.,  F.R.S. 

The  Throat  and  Voice. 
By  CHARLES  S.  TOMES,  F.R.S. 

— The  Teeth. 
By  MALCOLM  MORRIS.— The 

Skin  and  Hair. 
By  SI  R  JOSEPH  FAYRER, 

K.C.S.I.,    F.R.S.,    and  J. 

EWART,   M.D.— Health  in 

India. 

By  HERMANN  WEBER,  M.D. 
—  Climate  and  Health  Re- 
sorts. 


Edited  by  MALCOLM  MORRIS. 
"  A  volume  which  deserves  hiyh  praise  lliroughout,  and  wliicli  will  find  its  uses  in  every 
ho-isehold." —  'l'i)n€s. 

"  The  work  is  wh.it  it  aims  to  be — authoritative — and  must  become  a  standard  work  of 
reference  not  only  with  iho.e  who  are  responsible  for  the  health  of  schools,  workshojis, 
and  other  establishnients  where  there  is  a  large  cone  .urse  of  individuals,  but  to  every 
member  of  the  community  who  is  anxious  to  secure  the  highest  possible  degree  ol 
healthy  living  for  himself  and  for  his  family."' — Laiicel. 


Clothing.  By  Frederick  Treves,  Surgeon  to, 
and  Lecturer  on  Anatomy  at,  the  I,ondon 
Hospital.    Crown  Svo,  cloth  gilt.  2S. 

The  Eye,  Ear,  and  Throat.  The 

Eye  and  Sight.    V>y  Henry  Power,  M.B., 
F.R.C.S.    The  Ear  and  Hearing.  By 
George  P.  Imeld.     The  Throat,  Voice 
and  Speech,    liy  John  S.  Bristowe,  M.D., 
l''.R.S.     In  One  Volume.    3s.  6d. 

The  Skin  and  Hair.    By  Malcolm 

Morris,  F.R.C.S.  Kd.  2s. 

The  above  W,  rks  aie  n  |iri..ie.l  fnnii  ■■  I  he  r,,,ul,  iT  Ifc.-i'lli." 
Casstlt  &  Company,  Liimlcd,  London  ;  and  alt  Booksellers. 
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Important  Work  on  Sanitation, 

Ottr  Homes,  and  Hoiv  to  M ake 
them  Healthy. 

With  numerous  Practical  Illustrations.  Edited  by  Shirli  Y 
FoRSTER  Murphy,  laU  Medical  Officer  of  Hcallli  to  ike 
Parish  of  Si.  Pancras  ;  Hon.  Secretary  lo  the  Epidemiological 
Society,  and  to  the  Society  of  .Medical  Officers  of  Hcalih.  960 
pages.    Royal  Svo,  cloth  .  .  .  J  >>■•••. 

Half  morocco  ....  '^Is, 

CONTENTS. 

Health  in  the  Home.    By  w.  K.  RICHARDSON,  M.D.,  LL.D., 
F.R.S. 

Architecture.    l!y  P.  GORDON  SMITH,  F.R.I. B.A.,  and  KEITH 

DOWNES  YOUNG,  A.R.I. H. A. 
Internal  Decoration.      By  ROBERT  W.   EDIS,  F.S.A.,  and 

MALCOLM  .MORRIS,  F.R.C.S.Ed. 
Lighting.     By  R.  BRUDENELL  CARTER,  F.R.C.S. 

Warming  and  Ventilation.     By  DOUGLAS  GaLTON,  C.B., 
D.C.L.,  F.R.S. 

House  Drainage.   By  WILLIAM  EASSIE,  C.E.-,  F.L.S.,  F.G.S. 
Defective  Sanitary  Appliances  and  Arrangements.  By 

PROF.  W.  II.  CORFIELD,  M.A.,  M.D. 

Water.  By  prof.  f.  s.  b.  Francois  de  chaumont,  m.d. 

F.R.S.  ;  ROGERS  FIELD,  B.A.,  M.l.C.E. ;  and  J.  WALLACE 
PEGGS,  C.E. 

Disposal  of  Refuse  by  Dry  Methods.    By  THE  EDITOR. 
The  Nursery.    By  WILLIAM  SQUIRE,  M.D.,  F.R.C.P. 
House  Cleaning.    By  PHYLLIS  BROWNE. 
Sickness  in  the  House.    By  THE  EDITOR. 
Legal  Responsibihties.    By  THOS.  ECCLESTON  GIBH,  M.P. 

&c.  &c. 

"  A  large  amount  of  useful  informauon  concerning  all  the  right.":,  duties, 
and  privileges  of  a  householder,  as  well  as  about  the  best  means  of  rendering 
the  home  picturesque,  comfortable,  and,  above  all,  wholesome." — Times. 

Fourth  and  Cheap  Edition.    Price  is.  Gd.  ;  cloth,  2s. 

A  Handbook  of  Nursing 

For  the  Home  and  for  the  Hospital.  By  Catherine  J.  Wood, 
Lady  Superintendent  of  the  Hospital  for  Sick  Children, 
Great  Orniond  Street. 


Cassell  &  C0MPANV',S  COMPLETE  CATALOGUE,  containing 
particulars  of  several  Hundred  Volumes,  including  Bibles  and 
Religious  Works,  1  llustrated  and  Fine- Art  Volumes,  Children's 
Books,  Dictionaries,  Educational  Works,  History,  Natural 
History,  Household  and  Domestic  Treatises,  Science,  Travels, 
d:c.,  together  ztuth  a  Synopsis  of  their  numerous  Illustrated 
Serial  Pul>licati>>ns,  sent  post  free  on  application. 
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